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used in: makitig ‘the: was: the 
pressure! rise! ‘ai silica’ glass tube ardiind’ which’ the gas 
flowed. The ‘farnace! consisted! of ‘an iron pipe*round which was‘ wound 
a heater of resistance wire and’ at’ asbestos covering. thermo-couple, 
placed’ néar the céntre™ of ‘the’ furnace, measured ‘the temperature: 
at atmospheric passed slowly through the” farnace,. in 
which the’ quartz ‘glass tube was placed axially, and connected to a 
imi pump, gauge, and voluitié bulb, A‘measurable’leak of hydrogen 
started. at 300° C., and increased rapidly with the temperature. The = 
transfusion begins‘ at: the temperature at which ‘structural 


Mag’ ‘pp.’ 6114587, author’ hee here’ 
simple« model’ which’would séem. itt many ways to bring out, at least 
qualitatively, many “of‘the general’ 'éffects observed" in’ ¢onnettion ‘with 
elastic ‘hysteresis. The ultimate standpoint is that such effects are due oe 
‘something analogous’ tothe ordinary solid friction’ of 
The'model ‘enables: some’ simple deductions to be drawn ofamathematical | 
ter, but no” attempt is ‘made to push these deductions unduly, 
as ‘the model: (involving ‘one dimension of displacement) can'only roughly i 
represent what’ is essentially a question’ of statistics, invdlving slippings | 
in all conceivable directions: paper is largely *mathematical, and 
contains a mumber of diagrams’ Moning the orthedisplacements | 
Film Method of ‘alluring Tension. ‘day Wi ‘Fahrenwald: 
(Optical Soc.‘ ‘America, ‘J, 6.’ pp. "722-733, Sept.) 
methods ‘are available for measuring surface tension, such as (1) drop- 
weight, (2) capillary rise, (3) Jaeger or ee bubble, (4) ope 
jet, (6) measuring. tension required» to detach. ring, 
from Surface Tiquid,’ film me 
cértain “sérious ‘objections’ ‘to’ it, ‘particularly 
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SCIENCE ABSTRACTS. 
“The wecond method requires ‘skill and. care ; 


while the third, or Jaeger method, gives more accurate results, but 


ds unsuitable for determining the absorption of oils by minerals. The 
ieee jet is entirely unsuitable for general work, and the fifth method 
always gives values higher than the actual surface tension, sei the 
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Now an automatic balance is employed which is 
dyne per cm. . Tt-dénsists Of the liquid, not 
over 0-015 cm. thick, and geometrically — as nearly perfect as possible 
with respect to the point of suspension, made from aluminium, copper, 


silver, platinum, etc., have contact angles with water. 


‘Projections on it prevent the: pulfirig of liquid away from the ends 
of the edge, for which a-correction has to be made. The balance proper 
consists of a main support composed of a tripod stand and a shaft to which 
is attached a bearing sapport carrying: the swinging member, which is 
a cork wheel, through which a steel bar 1-5 mm. in diameter passes axially, 
the ends being ground to knife edges, and resting.on steel or glass bearings. 
Around the periphery; of the coils is ‘a,M-shaped- groove:in which ss hung 
No, 60.silk thread,.on, one,,end,ofwhich, is suspended the: knife.edge 
forming the liquid film, and on.the other alight aluminium pan, weighted 
with fine-sand to counterbalance. Fixed, on the periphery. of the cork 
wheel. is.a light aluminium pointer, haying,a second and. very, light and 
short aluminium, pointer , that. maintains a. vertical, position through. all 
angles of the main pointer. By means.of this apparatus a single measure- 
‘ment can. be. taken, in -less. than. two. minutes. can 
be, determined. {See. Abs. 1882, (92)4) Br 


by Primary Causes beyond. Control of,,the. Observer... W. Shewhart. 
Proc. 8. pp. 248-251, Aug., 1922.) 


Elechcomagnetic. Method of Detecting Small Ipregularities in-Curva- 


ture-of Spheres and. Cylinders (Electromagnetic, Control \of Oscillations of 
Mass of Metal. for. Torsion Experiments..A. Margus. (Optical, Soe, .of 
Ameriva, :J.:6. pp» 620-624; Ang., amass of, metal.be; placed 
uniform alternating magnetic, field, ,s0.that;it, can: rotate, it is generally, 
supposed: that it will, remain at rest, if,it happened, to. be.at rest initially. 
The author. found in the case of,a;copper ball, suspended -by,.means.of 
- torsion, fibre, that) it.started,to rotate even when; perfectly: stationary, 
before. the’ field was throwni.on;, The, effect|in different. metals was found, 
to, be:in|proportion to the intensity. of.the, ‘skin. effect for, these sainples.. 
Experiments 2 circular and, .an elliptic, cylinder that; the; 
tongue. was tuch. greater. in the lather 
i The author suggests that this effect might be used for applying a) 
pure torque in the case of poisson with a torsion pendulum where 

mechanical method..of starting, the .. oscillations, to, produce 
nf vibration which; it is, desirable, to avoi 
Condensed, Ki, Adam:,(Roy. Proc: 101: pp. 452-472; 
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(1922)]..are , made.,.in which range, of, substances)composing ; the 
extended. The method, of ;making the experiments is,deseribed; 
the axrangement,.of the, apparatus. employed, is. shown diagram~ 
matically, Curves are given, showing, the, behaviour; of the saturated 
fatty acids, dexcepting €rq and, Cop) .om) “old. distilled 
water,” on., fresh: distilled,..water, on dilute HCl, and. show. that 
under similar circumstances all..these acids behaye identically; 
ial -behaviour with ‘‘ old distilled water’ is noted and discussed. 
‘These results, together with those obtained with various esters, alcohols, 
amides, nitriles,.and, glycerides are, discussed relation. to.i@leeular 
di ensions, a list of which is given. It. remarked that, the; presence 
of, the double bond. in isoroleic, acid. increases; the space required by the 
nearly more. than, that oceapied by 
| the. polar ends ules, of. other. fatty. acids, 
Nutting. (Optical. Soc,, America, J, 6. pp..629-632,. Aug., 1922.)+ 
e instrument is used for studying vibrations in buildings, due to. machi- 
nery or traffic, and the,amplitudes to be measured lie between 0/001 mm. 
and: 0; 1.mm., the former. being just perceptible to the hand and: the latter 
decidedly annoying.,..A lead inertia, mass, 20.mm. x, inisection, 
and 6.in,. long, is attached in a vertical position to, the centre of a horizontal : 
diaphragm, 1/32 in. thick of.some, light material, such as bakelite micarta, — 
which is, firmly held round, the edges between the:two halyes ofa hollow 
circular box, 6 in. in diameter and 1.in. thick, the interior of which is 
}.in, deep and 5 in, in diameters At the head of the lead, weight isa:brass 
of the sane section, carrying on either side a glass. plate in, a milled 
recess. bis The. outside surfaces of. these plates are exactly, parallel tq one 
ther.and to two other glass plates, which are rigidly connected, to the 
box. below. by: two. heavy shaped uprights offheavy strap brass which 
carry them, and which are joined at, the. top.by. a heavy brass top. plate: 
he, distance, between the two, pairs of parallel glass plates.on either. side.of 
the instrument is about one mm.and,a.horizontal steel roller, the diameter 
of which is; equal to this, distance, is slipped between the. glass, plates 
either, side. ,.Each of. these,.rollers. carries at its end a galvanometer 
mirror,.and when the box forming the base of the instrument is placed on 
a, support which vibrates vertically, downward motion of the support 
moyes,the box, the L brass, uprights and the two.glass plates they support — 
downwards; while the lead inertia mass tends to remain, at rest; the rollers 
and the mirrors attached turn, one clockwise and the other.anti-clockwise; _ 
and a..beam. of light. reflected from. one,to the other, is deflected,iso that 
the resulting light spot moves, up and down,, reproducing. the, vibrations 
fied: The.instrument may be held in the hand, vibrating 
the Viscosity. Maleculat,, Dimensions: of 
mith. (Phil. Mag. pp.. hl, Sept,, 1922.)-—Langnmuir, has 
possible. arrangement of the atoms, which constitute. the 
fAbs. 2 272 work,.on. the: viscous. properties 
been. successful..in elucidating their. molecular 
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strugtane, of BO were very the measure; 
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as’ about’ '2 Owing, “However, ‘to the ‘comparative 


method was vith 

silicane [Abs!' 1808 (1922)}, at atmospheric 
steain: temperatures. Sutherland’s constatit Was found to” be “416, 
and = 1-188 gis. units.” The ‘area’ whieh the tiolecule 
in’ Mutual'collision ‘with others is found, by Chapman’s formula, 

to! be equal to 0- 94 x 10°35 cm.?. “The actiial ‘experimental ‘etror may 


Soe., pp. 1841-1850, “Sept., 1922.)—In another article the author 
has extended the ‘theory "of atomic ‘Stricture "[Abs. 946 
to'inglude all ‘the elemen thié ‘electrons round a nucleiis’at’ the 
of more Gr less polyhedra ; each group of'2 or electrons, 
except’ those belonging to the inner polyhedron, occupying a position 
opposite a face of the next inner shell. When two atoms are is Sa 
a single bond the bond electron ' pair tends ‘to place itself ‘on, 
‘straight joining the’ atomic’ centres, “and opposite’ of 
outermost kernel polyhedron of each of the'two atoms. Ina ‘large 
oF crystals the atoms are joined by ‘single bonds of this‘type.) 

atom is' symtnetrically’ surrotinded’ by ‘four dthets 

carbon atom ‘has four “Walen¢y electrons, 
‘Which ‘terid to ‘be’ arranged’ ‘at’ the corhérs of 'a tetrahedron “toutid the 
nucleus, pairing when possible‘ with ‘single electrons from ‘other atoms 
t6 form’ an octet: round 'the‘atom: It diathond’ these valency electrons 

are pairs, midway’ between adjacent ators; ‘and’ each’ atom held 
‘place’ by: four *carbdn-carbon ‘single bonds!’ ‘Silicon According’ 'to 
the ‘author's! theory,’ silicon “has” the: following’ electrottic 
14) 2)(4). “The “first parenthesis, “ih “this ‘and following 
structural formula,’ encloses the tiuclear charge, “the last the fiuniber ‘of 
valency“electrotis, and those’ between indicate the: ‘of’ ‘groups, and 
the number ‘of lectrotis in €ach group, in each kernal shell) in order, froin 
the ‘nucleus: owtwards.'In this’ case the first shell “has two ‘electrons, 
the has eight electrons) ‘atranged in grotips Of two at the ‘corners 
of 9 tetrahedron, and’ there aré'four valency electrons outside this, opposite 
the faces of the tetrahedron. Silicon ‘forms ‘crystals’ in which the atoms 
are arranged ‘exactly as in the diamond.” ‘The same is true of gérmanium 
andi grey tin; the structures of each of which are given in’ the paper, ‘and 
show'a similar airangement/of the valency electrons: cubic crystals of 
‘sulphide, cuprous chloride; bromide and iodidé, ‘and of Silver iodide, 
have structures like that of diamond ; “but half the carbon atoms aré 
_ teplaced by’ metal atoms, and half by sulphur or halogen ‘atoms, ‘arranged 
so: that' each ‘electropositive ‘atom symmetrically sutréunded ‘by’ ‘four 

atoms; vice ‘veysa® Thé atomic’ formule giving’ the 

distribution of the electrons’in' the’ atoms of each’ of the elements involved 


4s given, and in each case the outermost kernel shell is a tetrahed 


“each Of ‘the ‘above corrpoutids there are eight ‘valen 
per of ‘ant’ average of fout" per atdm ; ‘these 
selves’ the" ease thé ‘diathond: ‘ThE hexagonal ‘crystals’ OF ‘ane 
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form. of, iron: disulphide,..in. whichi-each atom: is 


surrounded, by six sulphur atoms)! at the corners.of a-hearly regularcocta- 


hedron;,,and,jeach sulphur;:by, four tetrahedrally :disposed ‘atoms, thrée 


being, iron and) one,sulphur;; The/six groups of three electrons; and*two 


groups..of;two, m.the. third parenthesis, of the above 


corners: of ,a.;cube; opposite. the faces of, which the:six' sulphur! atoms: are 
situated. A. number of other, crystals are considered, In calcite. it 
appears. that twelve valency ele¢trons are arranged in pairs. at the.corners 
_ of an octahedron, around each-ealcium atom ; these connect it by single 
bonds. to the surrounding-oxygens: octahédron of pairs is also round 
each carbon, bonding it by double "bonds to. the three oxygens about it. 
_Each oxygen is surrounded «Sng oe : ron of pairs, bonding it to two 


calciums, and by a double bogd to, one carbon, A number of similar 
structures are consider es that.the investigation 
amply demonstrates P-value of og ewis theory, and his own extension 
_ of the same to the problem of obtaining the electronic structures of crystals, 

In later papers it will be shown how the atomic and electronic structures 
can be. obtained without of. measure- 


of the Ismorphous Group, Sr(NOs)o, 


Negard,... (Zeits.. ifr Physik, 6. Pp. 1922.)— 


nined. by, means, of, the 


lattice of this. group, has, been, deter 


;method. The crystals are not. composed, solely, of homogeneous 


-centred lattices, but the reflection maxima of such lattices increase 
with atomic weight .of the metal, so that the ‘metallic. atonis 


. arranged in a facé-céntred lattice, | One; oxygen 


atoms form a:group ‘at four cornefs:of aicube, this group: being surrounded 


four-atoms of the: metal. | Ini these’ compounds the: atoms occupyiia 


gteater space than in those, on which: Bragg’s investigations: were’ based, 
thevatomic radii varying considerably“ with: the nature-of the chemical 
with the géometrical arrangement of the atoms.'») 
The density of a pure'solid.compound may.often' be determined with 
advantage iby: the Réntgen-ray: method, with which pulvernlént:material 
may: be!employed aid also:appreciably impuré material, simee the dattice 


constant ofa crystalline substance.is modified but slightly by:the»presence 


Al. The Crystal. Structure of. Bozorth. 
$oe.; 44) pp: 2232-2236, Oct: 1922,)+-According to Groth, 
cadmium Photographs. of -dine:‘spectra 
werestaken, with X-rays:from,a, rhodium: target; using, the»principal faces 
perpendicular.to mieasureménts, were.:taken: forthe 
rhodiym.a, line, Ai4=-0+6121 A. ‘The; dimensions: of: ‘the -héexagonah: unit 
of structure are height 6-84 - 24) Ao (see diagram): Faking 
the, density.’as 6644) the parallelopiped; would: camtain: 0-996: molecules, 
A‘symmetrical: Laue: photograph - iodide: isinot 
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with the Same sign ‘are farther apart than hypothesis 
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cand measurements of ‘the! 
reflections showéd that the atrahgemient 6f/the’ atoms was as’shown 


| diagram, ' where the “black | spots | ‘atoms and 


(the shaded spots iodine: atoms: Ii arriving at this result’ it was 


thatthe reflecting powers of the atoms ‘are’ proportional ‘to ‘their ‘atoniiic 


‘numbers; but with any reasonable'assimption' r regarding reflecting power 
the atoms*would be placed: the ‘posi AS ‘shown. OThe shortest 
distance: between’; the vCentres of! the cadmium) iodine is 


8100 Ax which is exactly ‘the sym of W)'L. Brage’s tadii these atoms. 


‘The iodine atoms are also‘ in«contact”'on the! Bragg’ ‘The 
shortest distance: between their dentres while Brage’s dia- 


‘meter ” for this atom is 2-88.” “The atoms'charg 
‘thought technically “in 


12 Spectra: Theory of Structure, Coster. 
(Phik. Mag. pp. 546-573) IV. New Measurements 
an the L-Series: of ‘the. Elements ‘La (57)+Lu° (71)i+-This paper ‘has been 
divided:into 5 parts Parts and ‘III have:already been ‘published 
fsee'Abs. 2206 °(1922)}:: Im. Part the. general laws’ ‘governing the 


lemission the been dealt with, 


and the relation these laws end structure 

Parts and IV results, ilingives fie 
‘the L-series of the elements Rb—Ba, Part IV! those 
of) the. elements | La+Lu.' These. measuremerits comprise: (1) ‘A»great 
ftumber of lines which may be arranged in a simple diagram):these are 


denoted as diagram lines, (2) some non-diagram lines, 


Prouuthindistassidnitappedrs that the new results as regards the diagram 


. development ofthe: shéls of electrons in: the atom: ‘According ‘to»Bohr 


at; different stages: of) the periodic table we:meeti'with atoms: for which 


completed. “Thusiithe M+shell:is completed 
neighbourliood jof the: iron group) the’inrier N-shell-is: partly) com- 
the! définitely “for ‘the ‘rare: 
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with the expefimeéntal’ results.’ Agaifi, aecofding to Bohr, 
we must expect, when an inner shell is completed, that the most loosely 
pound eléctrOrs df more ‘firmly’ that? the valéncy 
‘belonging’ to” ‘the Shell: Fromm ‘thie: *experithental 
data oF the: piper ‘this can bE really the ‘éasé 
Crystal ‘Stricture of? ‘anid ‘Beryllium’: “Oxide. w. 
MeKeehan.! (Nat’ Acad! Sey Prdé.-8! ‘pp?’ 2704274; ‘Sept.; 1922.)-—A 
thir-walled’ pyrex glass’ tubé: meh. in “was” packed loosely 
beryllium powder,’ thé packing intended to’ reduce 
‘the hance “df ‘anisotropy! ‘An’ intenbe' sotrée'of was’ employed 
and an éxposure of about 18:HOurs was given! In'‘taking the’ photograph 
for measurement: ‘rotated’ about’ its axis through ‘a 
small angie! at intervals“6f one howt. orderto’ eliminate’ ftom’ con- 
sideration any lines certainly due tothe: presence"6f BeO; a sample ‘of 


thatsubstance’in the’ form of ‘4: fine: powder was examined iti the same 


way! tabulated’ résults thus: ‘obtained’ show ‘that the *difftacting 
céntres lie at ‘the ‘poinits ‘two symmetrically petietrating “hexagonal 
‘space lattices; with ‘the ‘axial ratio’ 1 @ = 2-696 

em: Assuming’ "hat: one~ molecule; BeO; ‘associated with 

lattice ‘point ‘and’ taking “N =6-0504 102% fAbs, 920), 

w= 9018, ‘this’ gives compiited density 

structure and“ density ‘are in’ agreement’ with ‘published’ values; 

a paper. by Gerlach contains very different result.” The tesolviig 

power of his apparatus was, however, not high; ‘and ‘all the lines! which he 

reported ‘as intense dre withiti a short.distance' of positions accountable 
for by the structure heré' proposed. results beryllium show’ that 
the diffracting points formitwd symmetrically interpenetrating ‘hexagonal 

space ‘lattices; each: with ‘the axial ratio c/a and with 2-283 

208! em) No dines ‘ate left utiaecounted this structtire; which 

is consistent»with the hexagonal’ 16802)’ determined 

by: optical methods.’ ‘Asswming ‘one ‘atom to' be ‘associated with ‘each 
lattice point and with the above values for N' and’ w; this ‘gives:a computed 
derisity of 1-827 about %' les’ than the best previous 

wales! Comipating the proposed structure for Be ‘with those previously 


reported for elements'in the’same column of‘ the:periodic table; itis clear 


that belongs rather to Mg} Zn, arid: Sr,°and Ba; the first 
three being! hexagonal, ‘all with’ ‘greater'than arid’ ‘increasing 
with the ‘atomic number} whereas. thé only 4member:of the second 
three which has been’ analysed, ‘has’ cubic symmetry. The’ oxide BeO 
@naloguein ZnO, all the other’ er 
excépt<HigO: which! oryetals. ° A, Wi 
98) pp.-254+255) Potassium, ‘when ¢xamined‘ by 
at room tempetaturey appears ‘to however, 
potdssitiny cast. ‘in a*thin-walled ‘glass: large 
crystals giving wellsmarked. reflections of ‘the -Keradiatiowof molybdenum 
are?formed:;: ‘The -observations: with ‘such: a@erystal «indicate: thet the 
@tomsabe arranged bod y-centred cubié lattice 16-4 ent., 
and therefore: with a Walvetis: higher ‘than 
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the. commonly accepted value 01062: partly, 


“45. Viscous Properties of COs, B40, CO, and N;.. J. Smith, (Phys. 


Proc, .34..pp. 155=163;;. Disc,,. 163-165, June,/1922.)—Langmuir has 


called attention to the fact thatthe viscosities of Ny and CO are approxi- 
‘mately equal at 0° C, and considers that this evidence should be sufficient 


to prove that the structure of the outer shell of these molecules is nearly — 


the same. Similar considerations. apply to CQ. and N,O; but in nether 
case is the conclusion justified unless the viscosities are equal at ¢//.tempera- 
- tures ;) the| viscosity at any particular temperature and the rate of change 


of. viscosity. with, temperature being the same: ;for,each gas'in..a pair. 


_ Measurements have been made at.15°C; and 100° C. by A. O..Rankine’s 


method [see ‘Abs. 1887 (1910), 271. (1922)]. ; It) is shown, that the 


eapillary|effect can, be almost. if..not, entirely; ,eliminated,. by making 
double sets,of time. observations ; first; with the mercury pellet which 
drives , the, gas.: through .a,capillary .tube intact, and then. with, it 
broken. into two, segments,.each. approximately. half the. whole. pellet. 
The ratio between the mean values of the corrected times of fall of the pellet 
with CO, and N»,O.was 1-001 at 15°,,and.1-003 at 100° ; with CO and Ne 
it-was 1-000 at 15°,.and 1-00l,at 100° ; .or the viscous. properties of these 
pairs of, gases are practically identical. Sutherland's constants for CO, 
and: N,O ‘is :274, and for CO. and 118, if Sutherland’s law is valid) for 
these gases.\ The. viscosities: have been. determined c.g.sy :units by 
comparison, with air. At 15° the. viscosity of, COz/and is 1:44) ; 
100°; .1+845'; 0-0°,.1-366;. CO and- 16°, 1-737.;,: 100°, 
1*665. ‘The mean collision areas from, Chapman’s formula are.A = 0-834 
for CO, and.N,O, A = 0-767. x..10-15. sq, cm..for CO 


These pairs of gases have’ equal molecular. weights, CO>.and N,O 


and Ne. 28, and equal numbers of extra nuclear, electrons, CO, 
and N,O.16CO and Ny, 10. .\ The: equalities of apparent molecular size 
which have-been indicated do not.of themselves prove any special electronic 


arrangement, but merely suggest that the arrangements are nearly identical. 


Even ifthe electrons are distributed in.an identical manner: in these pairs, 


the molecular moments of inertia will be unequal on’ aceount.of the.differing 


masses of the atoms in: the molecules.. It seems probable that the spectro- 
scopic. method, applied by Imes.and others.to the gaseous hydrogen halides 
would lead to the discovery of such. differences of rotational/inertia, ;.This 
wouldinvolve the measurement of the far infra-red. absorption.spectraof the 
gases in question; and the treatment of the:tesults in:terms of the quantum 
theory, »Disoussion»—A..O. Rankine... The ratios of the viscosities have 
avery (great,accuracy since they are the ratios of times which are nearly 
equalir: ‘The, absolute .viscosities depend) on; the calibration, of the stop 


watch. It appears that the chemical and physiological properties of these — 


‘gases depend, not on the outer electron system, but on the distribution 
 Ofethe nuclei. The physiological properties: probably 

depend on; theconfiguration of the:atoms;;or the‘shape of the molecule: 
The author's results give.a measure of the mean collision areaof the molecule 


and notmecessarily any.information about its: configuration.’ -The Author, 


Sutherland's: = C/T): const» T = abs.xtemp:) 
isiclearly a-temperature, and.is: proportional to the work done in separating 
two-moleculesincontact to an infinite distance.» Oxley has called attention 
to: the: -that) ‘Specific, susceptibilities: are 
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18-6 and: — 1078: Also that; whilethe electron systems 
of..the; two molecules. appear, to | be. indentical, ‘the:.net, positive; charges 
onnthe nuclei are-8~-6+8 for CQg.and: 7-8-7; for, NyO4: 90:.that if atomic 
nuclei; possess: rotations. and, ane.a source of. magnetic -moment;, it must 
be. assumed redistribution of the positive, charges in. the manner 
Vascosity by ‘Means. of Orifices ort Tube 
W. N,.Bond. . (Phys. Soc., Proc. ‘pp. 139-143; Dist. 
1922, ‘OF: ates. of less’ than. a certain. critical value. the. flow at, tl 
€nds,.when uid, flows out not, air, but into second. vesse 
to the rate of flow. It is shown that if two tubes o: lengths /, and AE 
each with(internal: radias adjusted. for equal ‘flow. ‘per by 
making | thé Op, land po, ‘that; dpfal + Pi; 
= + pressure gradient causing ‘flow 
at parts of the tube distant from either end, and pets the-excess of pressure 
differénceirequired: for the ends it follows that p¢ == I), 
| = (py po) (ly Using, the: dimensions 
and ofthe: tube: distant from/the ends 


“pressure differences are independent:: of :the® viscosity, ..in 
turbulent flow; f, and are constant Pe = . fg 
for purely viscous flow; where dg and’ fg are constants.) of glycerine 
arid water were: used’ in: all: the experiments, carried-out with 
different pairs: ‘of tubes;'the method being almost identical! with! that used 
orifice:fAbs.' 24°(1922)]. «.Forpurely viscous flow. the 
results indicate that) 6(2+92 4- The results: ‘are plotted 
for abeissa and for drdinates; ‘and‘show 

a straight ‘portion; slopitig’ up’ from*the’ origin for visééus ‘flow through the 
tube ard atthe ends’; ‘a portién’ bending over téwards the horizontal for 
viscous ‘flow through the tube and turbulent flow at the ends; a sudden 
bend where flow in the tube to get turbulent, the 
| ding down again to to wards the horizor ntal rbulence becomes 
complete, ‘The ‘values in, ‘the last Stag ell between the range 
values usu ually quoted z as, apy pink to end effects. for latge pipes. The 
yw is purely viscous at all points if | and th ity is 
p= + 2 hr), k= 0°5 ‘Hie? ‘enables the 
drill in, other..cases moderately Jong, tubes. must be 
used, the) kinetic end effect may become, than, the. 
term, being and the flow. in the, tu me turbulen 
Discussion.—-A,s, Rankine asked if, there. was, reason. a, lo 
tube,should not. be used. to reduce error due to, end-correcti ons... 5.8.) 
‘Thomas. When employing a variable head it is. i in ge 
aerate. use the) mean, value of ithe shead) dn. calculating the 
_ a@bsolute:value of the viscosity... In) conamergial:ty pes.of 
ashort:tabe, the: efflux occurs‘into air ;--Higgins,has compared two. of these 
witha long capillary tube: viscometer, it would, be.interesting to. know 
whether the author's results agree. For the effiux:of gases through. orifices 
in; plates theiphenomena, ati the..exit: aneiimportant asialso,the thickness 
of/the plate. The Author, The use of a short tube ib 


When: the: | 
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ane ‘it is easier to keep ‘the température’ constant. The deévidtion’ of ‘the 


value the end ‘correction: given by" Lidstone assumes’ that the viscous 


loss of energy and the kineti¢ energy removed from thé system at 
aet independently. This leads to ‘the coriclusion, poifted by: Edser; 


that the pressure difference ‘between ‘the uppér ‘reservoir the’ 


liquid varies with the distance of the stream line from the axis of the tube, 
which is almost certainly erroneous. Errors due to the variable: head 
do fot affect the ‘present experiments, as this was taken into account wher 
riécessary. The restilts ‘have not’ been’ compared ‘with any Which 


Hiquid’ flows into ‘air. merits in’ which gases are used’ tannot ‘be 


with thosé’ on ‘viscous liquids, unless the Vatia 


17, of | Elements: ‘A. Dauvillier, 
(Ji de Physique et le Radium,.3.. pp. 
publications {see Abs: 3221574: (1929) the have' in 
detail the L series of the elements U; ‘Au, Pt, Ix; and «the 


Ki) series of copper and ‘of: the »molybdenum+doubling the number of 
dines :then known and rectifying: certain ertors which made it:otherwise 


impossible:‘to. apply Sommerfeld's ‘theory.. The. observations\mow=de- 
scribed. have made ‘it possible: to define the majority ,of the Centres, of 
energy in these atoms, giving? a complete qualitative: representation | of 
their absorption spectra.\» The results have: been applied. to. the calcula: 
tion’ of ionisation potentials” of the .gases and of metallic vapours. 


(Phe number of electrons in ‘the various: corpuscular: envelopes ‘of. the 


elements has also been calculated from the experimental data; : A relation 
of great simplicity “has been observed: between this number of:electrons 
and their chatacteristic number of quanta. \\This law explains thé character 
of the periodic table. The authors suggest hypothesis. accounting: for 
the complexity of the K, and..L series.of the light elements and: making 


3. pp. 304— 305, Aug. .)—The atomic models the to Meitner 


and “Neuburger TAbs. ‘(1922)] are discussed. 


‘and the latter is sta 


“305-309,” Aug’’1, cfiticism of Valeras’ ‘paper (see preceding 

Neuburger states that the existence or non Lexistente of isbhelium — 

fio importance as' régards’ his’ proposed’ 
ich confitmed by experiment: The by Valeras is 

arid does ‘tiot ‘apply in ‘cases. W. 


S120. Doppler's Principle and Frepuney Goltditien “E:Schré- 


former, is 


Ginger! (Phys. Zeits: 23. pp. 301-303, Aug. mathematical 


paper following up the work of Forsterling [Abs. 597 (1921)].) frequency 


formula jis‘ obtained which’ differs from ‘the usual relativistic: Doppler 


only ‘in thesfact-that the factor ‘of the observed frequeticy isthe 
mean: of the values obtained for -the initial and velocities 
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probably exactly equal to. $9 t in. these atoms the 


which it “pointed dut that’ never ‘put 
moder OF géivéral ‘application, and’ (2) that the ‘model. 


proposéd’by Valetas dks not! agres with fadib-active phietiomena, “A. W. 


Haas Beet Phys: Zeits. 23; pp.'307- 
309, Ang. 2922.)+-The factor introduced asthe result of experiment 
into the*theoretical fornrula forthe ‘Binstein-de Haas effect! Abs: 1123 
and898 (1920)}:isin the'preserit paper shown to bé explained by 

the*assumption of anatomic nucleus with rotating constituent» parts. 


| ‘The: ‘experimental determitiation of the value! of thus furnishes informa- 


tion «concerning! mein’ ‘values’ of the ‘impulse: ‘momenta: in’ the respective 
atoms. //Itis shown that ‘the value of k for all: ferromagnetic substances 


1omen tum the nucleus, and of the w atom are. the s same, 


the of ‘he? Hydrogen Molecule’ Ton.’ W. sit, 
Physik, 68. pp.. 3,,1022. existence, of, 
nuclei electron,..is observed. during. the, eof 
Lys On. standing, the group breaks. down, 
neutral atom H and a... charged. atom H’,. From, 
sideration, of "the respective. ionisation, potentials the. ‘energy, content of 
Heit greater than that of the H. atom; so that the. process Hy >> H +H’. 


talkes;,place with evolution. of, On..account,of, the .dynamic 


stability. .of the. molecule place. spon- 
taneously, however, but may t be brought about by , electronic ¢ collision. 

2 is therefore. to be regarded as metastable, while the ionisation poten- 
‘tial ‘Yequited for its’ fornvation ishigher than that needed to give H and 


“This property decordatice with the simplest structural 


vo nuclei. A discussion is given of the. Bossibility of calcu- 


Hein in  ciréulat orbit in a dividing plane 
ti 


vity,. Contraction. .of Rotating Shaft at Me ug Uniforml 


E. (Phil. Mag 740-752, Oct, 
| ear beforé British Assoc, \—The° 
a ‘fixed ether. an Fitzgerald “Lorentz “regtricted 


relativity ; that ‘the’ elastic a are ‘infinite (eliminating the effects 


Centrifugal force)’; ‘atid’ "Buclideat space! !Phe last condition involves 
dsgtimption thatéach éross-sectidh ‘of ‘thé’ shaft ‘remains’ a’ Euclidean 


platie, $6’ that: its ‘radius’ alters’ ‘in’ the’ ‘Samtié ratio a8 the circumiféreice, 
and. the’ farther aissuinption' that of the’ Of ‘strain 


along the®radics.” The other: two must’ then in a’ ‘plane 
‘tadius. autho further’ "thé “basis analogy® the 


Wiedethann effect, that Of the latter Hes aléng the direction of résultant 
Velocity, ‘obtains’ the tespective: ‘contractions (1 ~ 


resultant; 


‘ithe’ ferential ‘and’ ‘the Jofigitudial ‘velocities, «where! v 


put motion of tHe shin: the r 
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limiting case of v,=/0 gives,the case of a.rotating disc sp thatthe author's 


‘conclusions in this..case are, that The, radius and the, circumference 


solid dise, rotating with. constant speed about an, axis at. right, angles 


to its plane contract in the ratio.of 1, to, (1 where, is, the 


velocity at the rim. (2) A measuring r laid along the radius contracts 


in the ratio of Ito wheré/u, is the velocity.at that pésition 


‘inthe disc. The author refers:to the fact that Lorentz found [Abs. 120) 
‘(1921)} that both-radius and:circimference contract in: the ratio: of 

[Lorentz assumed, as.does the author, a‘ real, Lorentz- 
Fitzgerald ‘contraction in: fixed ether, and) infinite, elasticeonstants 


for the disc, and obtained his‘ result: by. adapting the ordinary theory’ of 
elasticity to'the general relativity:theory, in a field: free: from: gravitation, 
and: working: out: the ease a thin circular! pode pe T. 


Mass, and Mass Due to. Motion in ‘Static Field 
‘nye Zeits. 20. pp. 337-340, Sept. 1, "1922. 


“mass in a gravitation field is fundamental in general relativity, 
author examples (Einstein, Laue, Thirring), that. there is 
ne agreed method o 


tics 


expressing 1 their relation in any given case, ee 

a Static gravitation field in part ‘of which the metric closely’ approxima 

the pseudo-Fuclidean ‘anid Small test ‘body of ‘mass ‘my when at 
slowly moving in this part, ‘and the reaction of which on the field is 


‘negligible. ‘The problem proposed is to determine m, ‘the mass dué to 


thotion, at small ‘velocity,’ when brought into'‘a field’ defined” 'by 


mg and “ate ‘perfectly definite; and’ their relation “ifidicates 
| in terms of the ‘momenta,’ Take then: 


ithe gravitation field. .. dp dg, Fg arethus. ie negative.momenta,of the 
isolated system, and Ms is its total en on the assumptions that iit is 
contained within a world cylinder outside which the metric has consta 
coefficients ; that the space. wi isa, constant finite section. of. the ‘worl 
cylinder ; that the integration in (2) is taken over such a section. Su pose, 
farther, the section taken to be large relative to the test body, 
the latter far from where there is sensible field variation. Then oe Weyl, 
‘Abs,’ 1963 (1920) the relations become’ those of the restricted’ of 
related to the iny: riant. mass. ement dmg, by the. equation @ 


= 0.,,. .(4), since, the test body, reaction 


negligible, and if all its particles have a,common velocity, it follows 
from, (2),:(24), (3), (3A), and, (4) that Jj = mom = 


the..test, body's, relation, to its immediate disappears, sin 


mi in any,,coordinate system... And, since the gravitation 
do? +: and.da® = b= 2) 
where; Seni the of .the. time,,;, Thus; throughout 
Static time, indicated by clocks in the pseudo- 
of the field. the. independent variable 


theory expression, for, the energy. of, a, 
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Relalivistic Mechanics of Radiation. A. Bramley. (Phill: 
pp. 720-728, Oct., 1922. energy possesses mass, the laws of 
should be expressible in’ méchanical and ‘elettrodynamic ‘terms: 

author assumes’ a system in “uniform miction specified by’ the fem 
éle ectrodyniamic: equations ‘in térms of U, and: 

system tate uniformly in’ the plane around’ the original centre. 
uations are first” transforn “to “coordinates moving’ ‘with the 
= ¥ Cos 8, 0, wt.’ The” o8cillations “are 
siniall that and ‘the tittie which ati’ ‘éleétron 
ig oscillating $0 great that that’ = Also, 


dis. replaced. by. — = Bd. 0, while He 0; 


and for the contractile electron: , is symmetrical. in; the distorted space — 


of the fixed system and equal to ¢/4mrv,, where 1 is the distance from the 
ak? of the aphere in, this system." TPG, y, a) ‘a point in space in’ the 


the projection of 7; ‘on that plané, and @,' the angle POE, 


he position of the | mt Whose orbital Tadius is R, ‘then’ 


ich, gives, “and. three. 
Eg, also H dz and. Hp. The calculated 


along the axis of revolution agree-with those found by 


except for the, terms and, this portion of, the 
foree varies.as the inverse;square;of. the. distance... of, the. point from, th 

moying charge, and therefore, vanishes at great distances. The, accelera- 
- tions,are involved in, and, Hr, showing, that, the. part of the. electro- 
magnetic (field. depending on; the acceleration, %,of the. particle is ied 


‘by. the two: vectors H and, E, which are mutually, perpendicular, but differ 
in, magnitude.unless.u =. c.;, the forces here vary.inyersely, as, the distan 


sq that-at.great distances from the moving charge, the effect of acceleration 
becomes, preponderant. The, density. of the energy. stream, at any. point 
is is, along the, Z-axis, ;The highyspeed;electrons are. seen. to 
be the most. efficient radiators.,,,. For, an; elegtron. consisting of a perfectly 
conducting sphere surrounded: by. ,2,.changed. shell. of surface 


density no energy would. be radiated inwardly and. each element of the 
electronic, 


shell would radiate the same amount.of energy. 
energy. possesses mass there shonid be between 
the;.attraction and radiation, forces, the, e energy, wo condense 
until this ;is, obtained, ,w on ah it, will, be emitted. 
quanta.» The force density on a volume element due to tadiated energy is 
— )/0{EH) and the energy radiated is c[E.H.); hence force on unit energy 
log [BH}} /c;:and per unit log } 
log | aiid . this. mass) is»: Similar 


tlie charged 


derivatives... ig obtained 


Mo, 2: invariant which ,may mass. des 
with mo, only. when igh locity i$ unity, quation hows that 
Ag 
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assuming this gives. h=5 "Both val Well 
with experiment, considering» our very ‘limited’ ‘Inowledge ‘of "This 
agreement, moreover, affords strong of the 


Franklin... (Nat. Acad Proc. pp. 266-268, Sept., 1922,)—The 


from the. axis are greater the, 


This, difficulty: is obviated by, employing the, transformations, 


“which are. deduced. by. the ‘appligation of the. ‘Lorentz, 


the, case. of rotation, making three, assumptions. . 
the rotating . system is non;Euclidean,. the. spacial. geome ding 
on the coordinates of the point considered. The value of 1 yom 


‘curvature for the case f ='0 is‘calculated; ‘and itis shown that the curva- — 


pur, of the spacial cross-section at any space-time point, in coordina 


on Avdibility of Aurora. Griffin.’ (Roy: ‘Sot: Cafiada, 

6. pp. 255-260, author presents somié informa~- 
he has Collected from authorities’ with reference: to the ‘faint 
crackling’ ‘sounds whith’ have® beer ‘reported | “by ‘a ‘number of 


‘gut to ‘hear this” foutid? ‘duet the “rapid 
ng of the nioisture from’ the*brédth of the observer, ‘andthe 
quent tinkle Of the minute crystals ‘falling ‘close to"his face! ‘This’ 

n Seems doubtful; as the have not’ been heard when ‘ho 

Were Visible ‘also’ "and other ‘observers ‘have’ ‘heard Such 
in’ latitudes” around ‘80° if” summer ‘when ‘thé 


Strycture of ntieyclanes and~Cyelones in| the 
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ervers to: accompany ‘aurdfal displays.” ‘Amrusdsen States that? wher 
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Pieker’s ‘representation: ‘of 


upper. air; ;dexiyed. fromthe international series; of} soundings,\ A, Schedler 
has given curves showing the meanidistribution of-temperature/and pres+ 
sure, at, vations devels,.and ofthe height jof the stratosphere; along.an 
line;through a, eyclone and: theiadjacent.anticyclimes;, The present 
7 paper discusses the diagram obtained by‘superimposing Schedler’s separate 
curves for temperature and pressure. This brings-out clearly; for example, 
that the marked asymmetry of temperature with respect to the see 
of high or Jow, pressures in the lower. troposphere, becomes, less, 
with increasing. height, untilit no Jonger exists in the highest layers re 
the troposphere and in the stratosph re, 2, gradual change of phase lea : 
_ to symmetry at such heights. ‘The curves are in agreement with, all the 
results (particularly. with Dines’s, correlation coefficients) as 
low warm stratosphere over cyclones, etc. - It is traced how de 
represented) may arise out’ of ‘@ southward flux’ of cold 
air from the north in the lower troposphere, with a compensating north- 
ward warm. current, it being, unnecessary to seek the origin of cyclones in 
the stratosphere. The intimate connection of events above with those 
below justify the whole’ being regarded as ‘one’ in Opposition ‘to 
which two more 
or emis; an upper Tower, enter. Albs:'1690 
Képpen. !(Metéorolog: Zeits::'38: pp: 363-368, “Dec., 
cussés the complicated diurnal variation of wind the ““initer- 
_ mediate layer,” on the basis of observations made on the Eiffel Tower, 
high! mastssat»twe wireless stations:iniGerman and. other ‘high structures. 
The stratum referred to is:that lying between the layer next to the surface 
where ia day max..and night min.occur and :the: higher Jayer where: the 
reverse holds: extends! from 30m. to 300m: above the: surface, varying _ 


Bike “Coudetsport. Tce: Mine, Es8. (Am.“Phil. Soc., Proc. 60: 
4.:pp. 653-569; :-1921.)—This glaciére’”’ in. Pennsylvania:consists of a 
shaft with: a. cross-section | about!10:ft;. by: 8 ft:; situated 
onthe north jside of-a shill and/ completely shielded:from sun .and ‘wind 
by: thick:,forest: Init; ice'commences-to formin«April and:after) June 
diminishes, ‘vanishing in October: note points out that the accepted 
explanation of “\glaciéres is applicable -here;: that: the cold:air: 6f 
winter sinks into: the:shaft, later freezing the water ‘yielded by the spring 
thaws on the surface, this ice.in turn thawingas ‘summer advances. 

There is, however, this difference from the larger European “ glaciéres,’’ 
that theishaft isnot large enough contain: sufficient: cold: air prolong 
dong:.as is! observed): a supplementary: supply probably 

432, The‘ Halo of 46°: (Monthly Weather Rev. 310, 
June; 4922:)+-C; Hastings: has: suggested»{A bs: 2062: (1922)| that the 
46° halois produted by horizontally oriented crystals:and ‘not, as:is usually 
supposed, shy edges with>wholly random directions, 
just-as the: 22°%halois by 60%prismis.. Li: Besson: opposed Hastings’s theory, 
supporting hievremarks:by observations which: cannot>be: reconciled. with 
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ding a tak 
‘thé frequency'of ther halo phendmena visible with it; based on 79 
| Pale’tle 22° halo’ accom! 
it alone, buton 5°% ‘of ‘the-occasions there was ’ho‘accompanyin 
Attention is ditected ‘tothe possibility ofa‘ 44° +h 
the 22*halo, produced’ ‘by sticcessive 


pevatuy Disribbion on the and the By 
‘Of Air between Equator and ‘Pole! A. Defant. (Meteorolog. Zeits. 
pp . $14, ‘Jan., 1922.)—The’ exchange ‘of ‘air between equator and 
iated with the ianeoncat of middle latitudes, brings about a flux 
noi nted, ‘fot averages: over a Jong. time, “Such as 


year, by where o is the specific heat at constant pressure and 
temperature gradient.” A, ‘the in’ ‘this lage. 
turbulent. maton, is, estimated, at 108 g.sec. 53; 
45° N., a northward flux.of heat of 100 g.cal, per cm,?, per, min., “The 
intensity, of,this turbulent, motion, plays, a large part in determining the 
‘meridional distribution of temperature, theoretical values for which, 
corresponding to different values of A, are determined. The value of 
A taken above, viz. 108, derived.from. considerations of the, dimensions 
of depressions, gives the the: amual 
Meteorolog. Soc:,J.:48. 2844242 ;: Disci,; 242-245; July; 1922,)-—The 
cotrelation of the weekly rainfalls betweew different places is: considered, 
and the data’ for Rothamsted} York, and: Aberdeen are examined with a 
view to’establishing adequate methods and exploring the main features 
. Of weather localisation. The mean correlation, measured on the z scale, 
falls with increasing distance! in” a ‘tegular ‘mariner. It is: probiable 
that simple laws; may connect these -quantitiés over. considérable areas! 
which ‘will ‘afford ‘knowledge of the accuracy of meteorological ‘estimates; 
based on a limited number of stations. A well-marked annual periodicity 
rainfall: correlations :exists:in the data examined. «The fainfall 
is:most highly localised ‘in july, and leastso about the end’of February. 
The: correlation rises relatively slowly the autumm,:and for the longest 
distance (375-miles):the autumn: ‘values remain for about ithree 
pp. 225-2305; Disc., 2304233, July, 1922:)--The correlation 
between’ rainfall:and temperature ‘is:examined for the following: towns: 
Greenwich, Glasgow, Greenock, and Dundee. The correlation between 
month and thé’ next followifig for-tempetature is not high (043) ; 
and the largest coefficients are obtained in:the winter iand simmer 
years! is insignificant.’ There is ng ‘definite:relation: between the. rainfalls 
of Suctessive months; There: seems to ia igreater -connectién between, 
the-rainfalls: of alternate: months. June fore- 
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ture and ‘rainfall is distinct—negative’ in simmer ‘positive in winter: 
86. Caloulation Nowmiat Frost ‘Dates from Short Temperature: Records 
Wi' B; Van’ (Monthly Weather’ Rev: 50) pp. 207-301, June; 
1922.)The ‘frost’ the dates of the first: and Jast’ 
frost ‘atid the’ léngth of the growing season: « The’ author: describes ‘an 
“method of determining’ these when’ data aré ‘available ‘for only 
afew years and’ @irect averaging impossible: The ‘smoothed: curve. 
of normal daily minimum temperature is drawn, and from the dispersion 
of actual ‘thihiima About: the*mean;the probability’ thatthe temperature _ 
will degrees of Below ‘the mean is obtained.! From’ this the. 
probability of frost occurrence '(P,)'can be plotted against the date. ~The 
probability that frost shali:not have occurred before any given date (Ps) 
is the ‘continued: product‘ ‘ofthe ‘daily probabilities that: frost! will not 
occut, thé! continued product of (1'\— P,) starting ‘far enough: back: 
in the summer forthe first: terms to be’ approximately unity. ‘Hence 
the ‘probability of the first occurrence of the “curves. 
bility of first frost im autumn and. last -frost in-spring 
BI. The oFopographic: ‘Thunderstorm. Hallenbeck. ‘@Monthiy: 
Weather Rev." 50) pp) :284-287,' June, . 1922. Paper:read before Am.) 
Meteéorélog. Soc., Utah; J author deéstribes two. types.of 
topographically generated*thunderstorms which’ occur in the Pecos Valley, 
New Mexico. ‘The :formeri is’ similar to that due to the:underrunning of. 
humid ‘air! by a:colder current: and: is formed by warm ‘humid air blowing: 
up @ long slope:and:so setting up condensation and convection: Thunders 
stornis of this type occur on summer mornings and always:tend tp gravitate, AS 
down the slope.’ The air under the storm cloud is comparatively cold, and 
as it flows: down itdeflects: the ‘opposing ‘flow ‘of'warm air ;. the portion 
deflected upwards: forms .the rising; column in. the front. of. the storm; 
These storms ‘are’ of frequent: occurrence, giving heavy precipitation on 
the higher regions,' but:they: tend to die out on moving ge 
tothe progressive: increase in the: depression of the dew. point.’ 
*\Theosecond type occur at: night above a‘ sheetof Jow: Sins 
always ‘move ‘up the -valley, and’ several of these storms often arise in 
succession.’ ‘The surface wind: shows ‘no material change ‘in direction. or 
vélocity/’ It is suggested that the dew point varies slightly throughout 
the valley, and. consequently condensation occurs at several points as | 
the humid air: This, would give rise:to a series of 
convections which eventually; link. up to. form the cloud sheet, but. annexe 
the cloud they: /again. separate, giving rise to a series Storms 
241-223;. July, .1922.)-—The paper is, of a lecture which 
research: on..seiches. (with a. bibliography), up to date... The 
most important. causes seem. to be. the progression. of a system of isobars 
aver/the lake surface, and the formation ‘of a layer, of warm, light. water. 
in — and rise the seiche,”” 
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ith the North Sea. 


"Nature, 1922,)—The International -Couneil 


_ Marine ‘Investigations (Bull. Hydrographique, June, 1922) summarises 
_ the observations of surface temperature in the North Sea from 1905-1914. 
Expressed graphically, these .show) in: a. striking’ manner,,the, flow 
of the isotherotal boundaries: throughout the year. Temperatares inj they 
Gertnan Jakes are dealt with by A: Merz: (eroffentlich, Inst: £..Meereskunde, 


5, 1920). special thermometer, was used. .On \calm-days, .when.there, 


is no vertical disturbance: of the ‘water, the temperatures may vary from. 


68: 4. 17, 1922.)—Part Compati-, 


of ssuppositions: 1-4. with each other:and,» with:;Newton's 
(6) 'Eimstein’s: objections’ to the star cluster world: - Possibility of such a: 
world with infinite mass in‘statistical equilibrium..:(c)-The: molecular. 
hierarchical world. Possibility af. its: Pt. 
(a): Determination: of ‘inertia through matter. {b) Determination of/ the. 
systems of ‘inertia in the moledular hierarchical: world; {c) No:distinction 
Mist Dart Of this paper attempts 40 
bility and physical admissibility of the following assumptions generally 
looked pon as:intompatible: (1) Infiniteextension, of the world in space. 
_ (2 Infinity of its mass. (3) ‘Complete filling:of space: with matter of finite 
locabdensity: (4):Disappearance of the world's mean density... (5): Non+ 
existence of: le central point or central area ‘of the: world) The object 
_ of the second partis to demonstrate the possibility of finditig a satisfactory 
solution of the problem of thé-determination of inertia)-or:of the system 


Areas ‘and ‘Heliographic: Latitudes of pots in thé: Year 


(Rey: Astron, 483-486, June} 1022;)--Thisis.one 


of the regular series of annual-results obtained at: Greenwich from:a prac: 
tically complete: set: of solar photographs taken generally either at 'Green~ 
wich or thé Cape, some otherwise missing dates: being supplied from 
India, either from Dehra Dan»or: Kodaikanal.;:'The daily ‘area: for:1918 
ghows ‘a marked ‘decrease from 1917; the northern -hemisphere showing 
than ‘the southern. « 

ings. J. Halm’. (Roy. ‘Astron: MiNi 82 pp? 472-478): 
—By ‘varying the’time ‘of exposure on a single field“a 'rélation is 


between the diameters of ‘images’ andthe! time*of (exposure. 


ms Another relation.is found between im of stars of different magnitudes. 
thesé a curve is derived whicti'w ‘measute photographic’ magnitudes 
if independent determinations are available for any'of the stats. A‘ test 


comparison Of ‘the "Pleiades with Geterminations by Hertrsprung and — 


at’ Mount’ Wilson shows’ satisfactory The method more 
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N. Campbell and B. 


scientifically legally, satisfactory, system. of 
physicalomagnitude iit:is mot snfficient:to define the units, 
but-itis‘necessary also ‘to-state the laws They 
by» reference toi, photometnic measprement, 
taking illumination as: the fundamental magnitude;,.They 
défine photometric» surfaces ’.ascmembers,-of -pairs, each :pair, being 
such that-if-their positions are imterchanged -while.everything, else ; 
‘unaltered, equality of brightness: is undisturbed. whatever nature of 
the ‘dllumiriation. not,,-of; the ,.surface 
and experiment Shows:that illumination is:subject;to; (a) the. 
tion (excluding: the Purkinje: region), (b) the inverse square law,,and..(¢) 
Iv?) ins given direction and the: flux.Fig, where = solid 
angle: ‘BrightnessB follows) as luminous intensity, per ,unit. projected 
constarits ofthe above relationships .are, taken ,as. unity, 
Absorption’ of Bight by Sodium and. Potassium,,¥i. Kapours,,, G 
account is giver: of investigation. of the relation, of, the 
band; line;' and ‘continuous absorption: in sodium: and, potassium vapours 
hydrogen pressure; and: vapour saturation. . Sodium,—-The 
eontinuous ‘absorption was found tobe much-more pronounced in some 
cases than in others, but the-only determining factor. appears to be vapor 
density; Hydrogen: pressures: up to 400mm, had-no;,visible effect, ;, Al 
photographs ‘showed: that: the continuous, absorption, decreased rapidly 
‘with’ decreasitig wave-length! «Curves are. given, showing transmission of 
light’ as’ ordinates: abscisse.;, these;,illustrate how 
the absorption changes} with vapour. density... Potassium.—+This. metal 
_ showed similar ¢ontinuons absorption to that of sodium:; a 


Refraction’ in: Civchlan Cylinders or c. Schmidt. 
Zeits! 28. pp: $10-91 1, Aug. 4; 1922.)—The author.gives a simple theoretical 
-treatitient of the refraction of light through a cireular. cylinder or 
Formula are ‘dbtained» by ‘which the refractive index 
‘Absorption of Radiation by. the. We Rr Graham. 
(Optical Soe. America, J. 6. pp: 605-614, Aug,, 1922.)-—Previous researches 
briefly: “summarised; Detection of-fluorescence is not a complete 
The author déscribes' arrangements for,illuminating a,slit of specified 
shape with: ultra-violet:lightin order to ascertain, if,an..image. is formed 
on’ theviretina. The folldwing, conclusions are drawn». his: experi- 
| ultra-violet radi | 
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up to 0-314 hin region (8) for- 
‘malin changes the absorption, and (4) an injury or disease tending to 
imerease the salt content in the eye radically changes the absorption. 
that in the human i? jaw 
Diffraction’ in: Normal and Glaubomaiqus Eyes. 
236-240;'' 1921+1922:)+~Attempts ‘have: ‘beeh:.made to, distinguish 
haloes smal: brightsource..of slight, .in-a dark 
room, by ‘tiotmal ‘and ‘glaucomatous: eyes, ‘by: measuring’ the angles 
subtended ‘by: ‘the haloes ‘seen, | ‘Most observers agree that the angular 
diametér6f the yellow-green portion normal: eyes is: 6° or 
glaucoma the sizé ‘varies! greatly; being as Jow’as some! cases, and 

highas 16° in others. “Some patients»see ‘haloes of about the same 
diaméter’as persons’ with normal ¢yes;' ‘so that the:size of halo.is.not an 
‘infallible’ giide' for diagnosisy ‘When ansopaque:screen vertical 
straight edge is moved horizontally: before ‘a notmal eye the; portions. of 
the ‘halo ‘on atid about the ‘horizontal diameter! disappear; leaving only 
top'and ‘bottom when the forward ‘edge ofithe,screen reaches 
ition little the centre of the pupil; the-obliterated portions 
in angle, and the’ bright ‘portions dimitiish,‘as: the: screen moves 
on to cover the whole of the pupil): When a ‘vertical: slit:is, used in,the 
sdme way the appearance, when the slit passes the edge of the pupil, is 
the same as when the screen described above has nearly covered the 
Gra ‘spectra ‘being ‘seen? at the ends of yertical:diameter; ag the 
t moves ori’ these spectra ‘break each into“two; so that the:hale-has 
four ‘breaks, ‘two at ‘the ends ofthe vertical:and two,at the ends of:the 
‘horizontal diameter; with four ‘bright: portions: between the distance 
‘these at the top: and ‘bottom: increases, while) that right and left 
diminishes as the slit movéson, ‘until, when the centre,.of (the slit, is.at 
‘the centre ‘of the pupil, ‘the four‘spectra have-united into two at the ends 
‘of the horizontal ‘diameter ; farther movement: gives: four jspectra, again, 
which’ et thé ends:of just: ‘before the 
‘Slit’ passes beyond the opening»of the: pupil.iFhese-are the phen 
. ‘urider suitable conditions with ‘normal eyes, the. impression: being 
that’ two diameters bb’ and with spectta at theirends, :rotate, one 

se and thé other anti-clockwise.) Some eyes.see.the spectra which 
shake clockwise more ‘distinctly and some the -pairowhich rotate. anti- 
clockwise, the two eyes of the same observer sometimes differing in this 
Féspect. ‘phenomena’ ate. shown to: bes'due: to: the:radial fibrous 
\strudtute the’ outer! edge of thé crystalline Jens. (his! forms radial 
grating, which produces’ the halo,;and when parts;ofitare. covered up 
‘appeat in the circular ‘halo, as: described glaucoma, when 
ah opaque screen is passed in front:of :the:eye; the ring of the halo simply 
decreases in brilliancy, “and all parts of it finally disappear simultaneously ; 
thé ‘phenomena described above ‘for the!slit are ‘not: observed ; the 
‘behaves though it were due to ‘cedethatous) globules in. the tissues, of 
‘the cornea, due to the increased intra-ocular tension; giving, the. same 
‘effect ‘as is produced ‘by a glass plate dusted. with-lycopodium ‘powder, 
In the discussion, in which the value of the results. for use in ;diagnosis 
‘was fully ‘recognised; E.: Maddox suggested that glaucomatous, haloes 
até due*to subepithelial sweating ‘of the cornea; er epithelium 
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contribute’ from their: packing; 
they ‘ru! inal direction’ the:/phenomena »prodnced. by, a--acreen 
the corned would differ ‘entirely: from the lenticular, ones, 
@@) Variation: of Effective: Aperture:and Visual 
Acuity) RK. Horovitz. (Optical SocAmerica} J: 6: pp. 597-604, Augi, 4922.) 
cases where optical instruments produteia perfect image apparent 
alterations of space ‘are ‘perceptible’ These effects are. termed. ‘‘ hetero- 
They bel Sbserved ‘by persons 'with’ normal. vision,,,and 
may thes be independent of the dope ste, ‘but the effective aperture 
OF tlie pupil nidy influeride’ the image various: ‘ways. of 
vision is diminished by a reduction of the intensity of illumination, by 
thd! retina’ with useless light, by the darkening of:simultaneous 
‘contrasts, wid; Of cotifee) by wrong’ adjustment.» Expériments! on persons 
whose pil had lostthe reaction to light showed that reduction jof acute- 
HESS © always followed by apparent diminution: in size and) the 
of objécts observed: ‘The optical transformation 


of the’ inte: the visual-spave ‘is defined: by \sitiple postulates . 


of ‘is prdvéd‘'to be a -relief-perspective.: Heteromosphies 
be constructed as a virtual shifting 
Report of iL. Dw Toland, ,.(Optical 

Soc. ° America]! -Aug.,) 1922,)--The; teport: is, mamly 
concerned the clatification ‘and; standardisation of colour ,ter- 

(2) the: compilation) of fundamental, data. relating colo 


ion: 
terms)’ purity,..eto.) .are,.dealt 

with: Thirdly}: “psychophysical functions, and, such, conceptions.,.as . 
luminosity; visibility;:and complementary. colours. are).treated., The 
section spectral; chroma: scale, diagrams illustrating 
the violet, gréen and red excitations,;and a diagram summarising observa- 
tions «from: different: sourcesion, complementary 
graphs illustrate :the :Pianckian energy. distribution’ at .various;; -mpera 

‘tures. (In, dealing !with: physical) standards the, committee presents, 

curve illustrating! the distribution of intensity.in;the spectrum for. 
noon ‘sunlight, which is: compared, with the. proposed, standard ,of arti- 
ficial daylight!”»due to» Priest, ‘based on: the radiation, from, a, gas-filled 
lamp ‘operating: at °2848% Kx: (approximate -equivalent:, to .15;6 
per ‘watt), transmitted: through »crossed «micols. quartz 
plate 0*5 mm. thick. A table of colour-temperatures of common ill 
Iso! fincluded. Standard: three-colour filters treated: 
and finalbythere: is jdiscussion' of varidus:systems of defining/colours 
(Munsell;Ridgway, ‘and: Ostwald) and’ a summary’ of. available methods 
oyAtithe, end«of the: report is: .@ bibliography, of. papers 
New Principle: in Contrast Photometry: Hyde and F.\E. 
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depreeof contrast is:-varied;! incnéasing) from: the. bottom. upwards: 
while it ‘increases from: the ‘top: downwards, in - 
‘The gradation! of' contrast! isisobtained by removing the separate, glass 
Platés-Biving the 8 per cent. contrast im :the 
field, and substituting for them a thin sheet of glass sufficiently large 
the wholé:sidé-of the cube; iarid having cemented ‘to. it om one 
thin! piece Of neutral iglass:having gradually varyingitransmission 
is pointed out by the authors !that. this: method of,introducing 
thé contrast ‘takes it easy ito obtain thé‘optimum value of contrast, which 
and: Brodhim:foundto “be iabaut:/8} per -cent,,/ instead ; of the 
usual-value 6f 8 per cent: which was found to be only about half.as sensitive. 
The device described has not yet been tally tied in practi. 
Fonisation ‘of »Potassiam Vapour Lights: 
tat: ‘Acad?! Aug.,! 1922.)-Experiments; are 
described -whichgive' evidence that potassium vapour may: 
light.o° ‘The results: indicate that: there is,ajlong-wave limit in,the case 
6f this ionisation; which! from relation Ves dv 
‘by Means of:the:ionising: potential, The ionising power, of the, radiation 
a continuous function) of the wave-length’ below this limit, increasing 


Emission Spectrum of Monatomic Iodine Vane. St. Landau- 
Metts’ hére’ desctibed ‘a tube witha large central |portion (12. cnt. 
long ‘and 1 em. diam) and-éxternal ‘electrodes: was employed Special 
Cauitions’ were taken’ to: purify ‘the iodine’ before inttoducing it into 
The tube was: heated in: an electricioven and -viewed: epd-on. 
when ‘not heated the ‘tube gave ‘theiordinary band:«spectrum;: on 
faising’ ‘the temperature to ‘about 1000° of excitation 
Nainitig thé’ same,a new ‘line ‘spectrum replaced: the band: spéctrum. 
‘The ttew spectrum is quite different from ithat obtained with nartow tubes. : 
and coitdensed’ discharges, It ‘consists:of felatively few 
lines in’ the ultra-violet, $281):are-especially 
jsti¢ the othersare faint. |The approximate: wave-lengths: 
lying‘ between and):)2507 are given.:\Purther experiments :with 
nothe ‘discharge tube showed: the band regular 


44) pp. 638-546; Septy, paper gives an 
explanation “of practically’ all: the catiows spectroscopit: ‘phenomena 
Observed with: very long vacuum tubes'containing hydrogen; and described 
previous papers [Abs. 546 (1922)]. (1) Atomic Hydrogen.—The secondary 
of hydrogen is mdst probably emitted by the hydrogen’ mole- 
ithe Babbier‘teriés lines:-by the atoms.) With, asheavy: carrest in 
‘the tube; ‘the ‘dissociation into atoms is 

VOL. XXVI.— A.— 1923. 
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occutting during very! Brief “current 
pauses: which: oceuwk when the>transformer :poteritials 
valve. At the*tube; molecular hydrogen is continuously 
by ‘the: bulbs; the metallic electrodes ‘acting:aS tatalysers: causing 
the.finstantaneous recombination of the dissociated hydrogen. «With 
feeble current, atomic hydrogen is not formed rapidly enough to permit 
| co trations;" and ‘thiséxplains the feeble ‘character of the Balmer — 
with ‘currents! In View of the résults ‘of ‘certain experiments 
as if the ‘glass wall Of the ‘tube; when’ thoroughly: freed from 
adsorbed water Vapotir or oxygeti, asa’ powerful catalyser of atémic 
gen, so that in dry hydrogen the concentration of atomic hydrogen 
never reach high enough to cause the tr 
Sefies is that? of roa a” poison 


walt the this. permi 
hydrogen under the action of heavy 
id possible’ to pump. off atomic'h 
Heavy urrént, and to. study its ‘che “ph Ce 
Wires of certain metals, and certain oxides, when 
real atomi ic hyd en, come spontahedusly to incandesceric 

ion, of molecular. hydrogen. Tubes of pyrex glas 
én for tter, rail tubes, but ‘quartz does not appea 
any: “better (2) Balmay —The ‘lines of 


ies, the and’ ard ‘Order’ spectrum. 
plane grat: ny with’ an focu 


ge. in the Sth order were obtained of the end lines of the Balmer series. 
Using the new tubes of glass the be Rot Jine was photographed with 
certainty, and probably the st is so nearly in coincidence 
withja strong Jine.of, the: secondary. spectrum .that it cannot, be,indentified 
under »present; conditions,)/ The; waverlengths of, the lines.from:.the, 3rd 
accurately; table: being.here given. 
the doublet separation, which. is.in exact agreement 
~(Ray. Astron. M,N.) $2) pp. 466-472, is a.redis- 
cussion, of the, property.of.a prism by which,the.image.of a, straight slit 
becomes curved, ‘a former proof Ditscheiner, in1865, being. not readily 
-necessible; The, property..may, be neutralisedbyusing a suitably curved 
oslit, but: this, ig.not applicable. toysolar, work. The, conclusion, Teached. as 
the curvature:cannotibe- eliminated jentirely,,but ¢an-be mitigated 
by using lenses of long focal length. It appears also that the position 
is, also. that: of minimum: dispersion. WoW. B. 
Optiead Demonstyation of «Bragg’s Method Crystal: Analysis. B. 
Qvarder. (Phys.: Zeits.'23.opp. -350-352/*Sept.. 1, 1022;)+—The: author 
analogy /.a:method of produting. photographic — 
Plates, éwhich possess similar reflection properties 
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from successive layers ‘im the same manner;that the X-rays! 
from ‘successive layers of atoms! in a crystal; ‘Thuscvalues of 


plates. 


865 the Theory. ‘Of Spectea,. 
Hicks... (Phil. Mag:. pp. 346-251, Aug,; 1922.)——This. Paper a 
critical. study, of made by Sommerfeld in ‘'.Atombau 


Rey.. 25. Pp. 565-880, Sept,, 1922.)—-A description is given of an 
apparatus by means of which the characteristic X-ray. diffraction patterns 
Of 15 powdered crystals, may be taken at once, Each pattern is recorded 


s the film on the arc of a circle of 8-inch radius, hi 


A strom units, If the belongs to the. or 
oh xagonal. systems, its structure may be interpreted. directly from these 
interplanar distances. of prepared charts, a. number 


convenient means of. the X-ray. methoc Of na lysis, to general 


ISO 
‘Of Penietwating Radiation. G.v. Hevesy.’ | (Nature; 110. Aug: 12, 
'1922.)—Investigations’ by Ellis*[Abs. 1638 (1922)} lead to the conclusion 
‘that quantum. dynamics probably ‘apply to’ the’atom ‘and 
‘Yend support to the assumption ‘that the: emission of rays 'the 
‘nucleus precedes the disintegration process.’” This’ ‘hypotliésis’ suggested 
an investigation as to whether or not the rate of radio-active disintegra- 
tion ‘Can be infitienced by ‘exposing the substance to’ the action’ of pene- 
trating ‘radiation. “Could'the nucléus be induced’ totake up ‘a. y-ray 
‘impulse supplied’ ‘exterior source, ‘it would’ mean’ change ‘in ‘its 
‘stability ‘and so° most’ probably’ in “thé rate ofits disintegration: “As 
source about ‘800 fadium’ clementiwere! used, and experi- 
“ments* carried ‘out with uranium UX; and RaD in: with 
Rise. of. y-Activity of Radium: Emanation...F..P. Slater: Phil. 
Mag. 44. pp. 300-304, Aug., 1922.)—Curves showing the rise of y-ray 


vabsorption thickness of: matter have been determined: dnd utilised in 
deducing ‘the :absorption the 


on. a strip of photographic film placed in a. cassette, which automatic ally 


the, specimen. , of powdered crystal. The. time required to: a satis- 
factory record of the diffraction pattern varies from 5 to 12 hours for 


are ancluded i in the pa The apparatus has. been. déveloped A Su le 


‘activity’ from pure radium emanation: measured through a: wide range of | 


crystals. hive with regardl to: X-rays bes 
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The: Thermal in' Solid: and in ‘Holiow Gireular Cylinders 


Contentrically Heated:) €. Hi Lees; (Roy, Soc:, Ptoc.:401. pp. 4114430, 
1029 997 (1922):gives a similar investigation for spherical 


bodies; “Inthe case of the heating: or firing tunnel used in: pottery! and 
other works; and of:the pillatsisupporting the floors of a building in which 
a*fire occurs, the thermal’stresses may exceed: the breaking strength of 
the:materials, causing: thenrito be:crushed! or torn asiinder. calcula-_ 
tion of these stresses for a hollow cylinder of constant elasticity and heat 
conductivity: has: been made’ by“Lorenz {see Abs. i}420 (1907)}, but: only | 
on the assumption of a steady logarithmic law for the temperature distribu- 
‘tion, ‘and a linear law for the expansion: |: In the present paper the problem 
is: treated in a more! general way.!) It is shown that der any temperature 
distribution,'with any law of expansion, the 


_ simple graphical method, so long as the variation of the elastic constants 


with temperature may be neglected. . | 
‘of length on a’ ‘sintiply constracted *diagran together 
with a knowledge’ of Young’s modulus, Poisson's curve éf 
tation for the material; enable 'to calculatethe mechani¢al stresses, 

X (radial, tangential; and axial), the 


evaltiation of stresses in some p 


or furnace, (2), a concrete, or. pillar 
sidered. Experimental evidence by W. A. Hull and others appears 


Pore 


Recording and Integrating Gas. Bie Thomas. 
(Nature, 110. pp..251-258, Aug, 19, 1922.)—The artiole, is,a:brief, deserip- 
tion,;-with-illustrations, of Boys’ calorimeter,; described. by: him 
_ at the annual, meeting of the Institution of Gas Engineers on June 22nd: 
The calorimeter is of the water-flow type, the same water, being circulated 
continuously through the apparatus. The fundamental, features of the 
imstrument are:. water.and gas. are doled out positively at. the correct 
, Tespective irates,’ and the correction for gas volume as affected by tem- 
perature, pressure, and humidity, are likewise effected by a positive 
‘operation. number of! extremely ingenious ‘features’ are embodied in 
the d ‘but it is impossible to form & clear idea of the instrument 


Sp scifit’ Heat’ of “Stperheated Steam 20 to 
30 Atmospheres, and for Temperatures of Saturation upto 360°C. O. Knob- 
Jauch and, E. Raisch. (Zeits. Vereines. deutsch. 66. pp 418-423, 
April 29, 1922 .)—Thisis a.continuation of work started. before te Europe 
‘War; ‘in consequence of which the publication; has been, delayed. . 
vious work at the Laboratory for Technical Physics at Munich had. 
.@ range of 0-5 to 20 atmos,, and the present work extends it to 30 atmos. 
The results are in agreement with the conclusions previously deduced, 
-£e;-that the values of C, at:a.given temperature increase with increasing 
pressure, and ‘at a given 
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of the method of conducting the investigations. The necessary precau- 
tions to be taken in jacketing the parts of the apparatus to prevent heat 
loss and to obtain dry steam arejfully described. 
ssh Briefly, the method used is as follows :—Steam from a large boiler is 
pagsed vertical hedter in)otder to dry’ itjand\ then ‘inth) the 
Oalorimeter,; From the calorimeter iteflows condenser; from:which 
the condensed: water!is dra wii offand weighed: |) The difference ia pressure | 
steamat entrance’ and emergence fiom! the calorimetér is -given 
speciallyconstructed mianometer;:and:the -téniperature: differeice 
by standatd: mercury thermometers reading: 015° 
edlated: values ‘of: Cy ‘are:tabulated curves’ drawn! between, 
andi the temperature:‘for each: pressure employed Electrical heating 
was used heating! ¢irevits: with were: employed 
to\prevent appreciable! loss ‘by radiation: from :the: several: parts, of 
The: observed: the following approximate 
values++Heat: given: to; calorimeter, 650: watts ;:Heat lost from calori- 
Latent. Heats, of Vaporisation and Expansion, Hamamick. 
Mag. 44.. ‘PP. 590-594, Sept... 1922:)-- According. to der Waals, 
the. pressure,.in,.a, homogeneous ,;finid system, is. Thus the 


volume’ when ig A= (+. giving, for 


heat’ of the'expansion. “Now HiDavies has shown [Abs! 4915 

(1912)] that ‘the initial pressure iti a'fluid is and’ that 
the coefficient! of cubical expansion is 1/(2T,'> T): 

T= and absolute zeto becomes identical with Bakker’s' expression 

for the latent heat of vaporisation. The latent heats’ would be equal 

there Were’ fio change in the internal energy during transition, at constant 


the 1 phase; ‘ie. the condition’ ‘for . 


is and being respeatine specific. heats at 


‘constant volume. Otherwise, the difference: between; Arip, and will 


during transi on, ‘further’ ‘Uf Heat) esentitig heat 
table shows: elements and‘ compotnds 


cal ‘calc t the boiling-pomt agree well with 


— —_ 
awe 
26 
SCIENCET ABSTRACTS 
TOSS 
ae 
nd q 
+ 
J 
Eta 
4 
eo 
= . 
Ad 


{ 


or 


6x9. 


Simples Apparatys, for, Gom paring. the, Thermal; 


Metalssand; very Thin. Specimens of; Poor. Conductors, Ven Dusen. 
apparatus, used: for. measuring the thermal :resistance, of, various, contacts 
between. «metals, ‘either, withoor without the addition of some cementing 
material, iand.for. comparing the thermal eonductivity.of metals, afd thin 
‘specimens poor ‘conductors: |» The »method, consists ,essentially..in. com- 
(Paring the temperature.gradientsin two materials, placed in:series,, 3 
being The: temperatures. are. 


n an 


is re culation the ay state, 

of for er, the, use of Boltz- 

relating to ty, is Tequired, to. 

1 to the temperature rath 

of each, in, Most, cases, 
€, justification, or 

red, by. se of the, 


The authors ‘helt. attention to this 
stdtistidal tage of. the problenv‘and do: notienter into the full discussion 
the fundamental iquestions which arise in*¢onmectidn .with the: prior 
‘Stage-+the: determination of) what «statesshould be! ‘taken! as équally 


Liouville’ recall that for-assemblies obeying: the.lawsiof classical 


corem shows..that the elements: of equal pro- 
be equal, elements of volume in) Gibbs! phase 


en 


| Hence; an, assembly;,of identical .systems,; these, elements 


Simplify, to: 6-dimensional, cells: = ate 
coordinates, and:momenta, single system,.or.the weight of every 
equal-element Ldgidp; is the same. The word. weight here bas, the, same 
Sense: aoprion probability, basis. for.assigning a weight dor,each 
quantised state-of .a system. provided; by, Ehrenfest's adiabatic; 
Bohz’s; correspondence: principle, (The Quantum 
Theory .of Line; Spectray Dany, Acad, found that, an 
-equal weight must be assigned to.every permissible state.i in jeach quantised 
degree: of: freedom otherwise, the, Correspondence Principle, would net 
consistency.with: classical The:jauthors. take the, quan- 

tised) weights; as wnity;and.the-weight .of.the. element in)the phaseispace 
reverse. of the usnal.convention+-as 4t simplifies asguments 


about: entropy: In, degenerate systems, owith, two, degrees; of 


-having the same or commensurable frequencies, there is,only,one anantam 
number; and. Bohr shows: [lee. that, the number; of permigsible 
statesi possessing the same total quantum number ;willogive.the weight 
of the state, 
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of, freed: 
| nck, vibrators, ‘using elementary ‘algebra. 0 deal with 


‘two groups of interacting Planck vibrators a different types. It’ is 
\shown! that the partition ‘can be\ found’ by evaluating the coefficitit of 
Certain ‘power Z in‘an"éxpréssion which is: the product of power'seriés 
This" is (expressible: asia contour integral from which 
‘simple approximations aré obtained by the method of steepest descents, iIt 
is a véry powerful method; applicable in \very: many’ cases: without diffi- 
culty’; and it is comparatively ‘easy’ to use it with'mathematical ‘rigour 
desited; thus avoiding the somewhat clumsy calculations’in: the usual 
‘of particular theorems) The result ‘expresses itself ‘naturally: in 
‘of a parameter which is identified with temperature! measured 
ge , then composed partl 
: ly of quantised’ systems. Finally the’ a 
swith extensions molecules are the most hotabl 


the. out that! the method be extended 

‘cases in which 

setved, by constructing’ p ition functions’ in’ mote ‘than inde- | 

‘pendent Variable. A paper js’ promised ‘dealing with the relation 

of the partition quéstion' “thermodynamic: principles, as the: increased 
Jight thrown. on. the statistical nature, of entropy, raises many int 

Soc. J. 44 pp. 1881-1886, :Sept., 1922,)—In;: previous article 


$4 

‘beet found: by a of the calculated 
“entropies for 18 substances with the. -valpes obtained: for the same 


stances by) a graphical method): The second’ ‘equation, was 
“supported ‘by only one set ‘of calculated ‘values, viz’ thosé for’ the specific 
‘heats of copper.” purpose’ ofthe present paper is to show that’ this 

“equation; ‘which is based ‘upon the Jaws ‘of efitropy and probability, holds 
_ for the' specific heats of all swbstances thus far obtained! by thermoelecttic 
‘methods:"\It was found’ ‘that ‘in tall cdses' where’ check’ values ‘are’ to 
deviations’ fromthe values calculated: from ‘the ‘equation “were 
‘far less: that the ‘variations among’ the experimental ‘values themselves. 
‘The author ‘shows: finally howvalués for S, can in’ ‘every ‘case be: found 
‘bythe aid of the equations from’ the: reoetias: ‘Obtained. “Tables of' data 
‘are ‘given sodium, ‘silver, ‘magnesium, calcium; ‘cadmium, mercury, 
“Zine, aluminium, ‘diamond, ‘graphite, tin (white), ‘tin (grey);)lead,; sulphur 
‘(rhombic*‘and monoclinic), iodine)’ thé: ‘chlorides’ of sodium, : potas- 
“sium, Silver; thallium, lead and ‘thercuty, the! tetrachlotides of titanium, 
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Soe., Proc. 101. pp. 391-410, continuation of work by 
Tucker and Paris [see Abs. 1291 (1921)]. By placing the hot wire in a 
short neck’ contret 'the'range of response and sénsitivity 
of appar\tud is ittedsad Pwo Yorms bf dduble resdhator are investi= 
gated? Boys’ resonator’ consists of stoppedpipe 
a Helmhvlt2 through the short netk of the latter) ‘The outer: 
resonator was ‘of cms: long 'and 16 cms. 
Helmholtz resonator made ‘from brass: tubing! and: 
was closed by a wooden piston; which'was uséd for varying its fundamentat 
tone.2 double” resonator’ gave maximam resoriaricd! to two" tones 
which differed: ‘from ‘ the’ fundamentals of' the ‘séparate! resonators, and 
which frequencies ote higher than that of the resonator of’ higher 
pitch ard ohe lower than that of the other resonator.’ The frequenciés 
of the two resonant tones are calculated, the method of. investigation 
and good “agreement obtainied "with 
the" frequencies’ ‘as niéasuréd’ by “experiment. The! observations were 
‘Made inthe 6pen airy the double resonator! was'placed ‘vertically; mouth: 
downwards! and dbout*@ foot from the! ground, The ‘sburee’-of ‘sound 
was'a ‘2 metres” distance,‘ workediby a‘motor and:a gas 
compressor. The ‘thicrophione grid) placed in ‘the neck between: the two 
resonators, current Of 28 ‘milliafiperés, and had’ ‘hot: resis~ 
tance’ of 350 “The grid ‘formed oné arm a’ Wheatstonesbridge; 
the ‘balatice of whith’ was disturbed’ when ‘resbriante’ took ‘place, and ‘the 
defiection ‘ofa’ galVatiometer’ Measured the ‘degree of resonance attained. 
The frequency) ‘cutves are shown ; each curve ‘has 
two of deflection, the and: amplitudes of which depend 
on ‘the fundamental! frequencies. Hit cult 
The ‘second ‘type of resotiator Helm- 
holtz pattern: This“was' investigated im a similar ‘mariner ‘to-the first 
type; and theory was found again to agree with experiment.’ ‘The analogous 
electrical ‘circuit and’ equation’ are given. The~ form ofthe’ resonance 
ctirves depends ‘on: ‘the coupling and damping ‘of the component resonators. 
Discussing the’ causes ‘Of sensitivity; ‘it is indicated that a doubly resonated 
micréphoneé’ of the 'type ‘déscribed may be more’ ‘hundred! times 
ds to “Ohe “of! its resdtiant tones, as’ a*suitably tuned singly 
resonated! ‘microphone ‘with ati °aperture similar to: that“ inner 
resonator ; this is ir? accordance with experience?’ Rayleighhad pointed 
out that for greater sensitivity ‘the inner resonator must be small compared 
with the outer one, Up toa certain point, greater sensitivity is’ also 
effected’ sectional area the ‘neck, | GEA: 
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ELECTRICITY AND)2MAGNETISM, 


magnetic Mass. .E. Fermi}, (Phys. Zeits; 23. “pp. Sept. 4, 1922}). 


—The; author's objective, is the Jlocating of; the; cause of; the diserep- 
ancy. between: valnes, Uje®; given by:relatavist theory, and 4/3, «Ufe?,. 
obtained: by general electrodynamic methods,,.as ;the ).electromagnetic. 


and finds that: there alternative, methods. ‘of. effecting she 
Variation, one-only:of which is in accordance, with-relativisti¢c, theory. , The, 
application:of thig-gives the value U/c? ; the ather method, pivesithe value 
Lubes. of. Force. (Phil. Mag,..44, 
pp» 705-720, Oct.; 1922;)—-The- author's primary, aim. is to enable,a, mental 
picture the position and.direction in hyperspace of, Vi Cala- 


moids,”;.[Abs. 1352; (1922)},t0. be formed. It also,.extends,. Whittaker’s 


results: in -certain, respects, a, theee-dimensional. electrostatic field 
the: course-of;a.line-of force can) be traced, from. a, given (point. by. first 
orienting the axes,so that .+.is)in the direction, of,the. force. at the; point, 

and, then continually rotating the axes, so ‘that.this remains) true, 


pointsof the,.curved. line: to, whieh the thus, remains 


The properties of the tubes can: then, be expressed in, 
tures; of the lines, i,e. of the series.of-i imal, rotations, the 


electromagnetic ,field. the directions of and Haze in, general. neither 


along the same line nor mutually cular, ih 
= 0; 2. will be, perpendicular. to, the plane in which .e,and, lie 


tithe point, while lie in it,)..Now consider, the field.as.a four- 


dimensional entity, and the. time axis will be perpendicular.to the, hyper- 
plang; or-instantaneous space in, which,*, y, ¢,lie.... Take, with Minkowski, 


d =rit, sinoe taking time imaginary, ‘Substitutesa Euclidean, hyper- 


equations E* — H? = e? — h?, = (eh); whence E and # are in- 


tion of the axes into a combined electric and magnetic force —_ in the 


space for, the difficult hyperbolic geometry associated, with.real Then 


eand h.obey, where there.is no. charge, the formal.equivalent,of Maxwell's 

equations. ,To,an-observer, the, hyperplane 2; »which,e and h 
are specificd must be regarded as arbitrary, and,,the.d-axis, icular 
toiitias an(arbitrary direction... Jf the observer, of. @,and. bat the. point 
is moving relatively. thereto. with speed. v along. the,2-axis,, the, observed 


constitution of the-field changes, in. accordance. with. the..Lorentz,trans- 


formation, equivalent to, rotating the whole set ofjaxes in the plane of </ 
through an angle @ given by tan @= it; and starting from an arbitrary 
hyperplane and with axes x, y, z at a given point as origin and oriented as 
above, the new values E and H are found to be rélated to'e arid Hiby the : 


variants. Hence the field at the point has been simplified by the orienta- 
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_At‘an infinitesimal distance, 
alongithe +-axis from the:origin. eiand bi will no; longer be-collinear; but, ¢an, 
be.made so again by suitable orientation axes: through infinitesimal. 
angles. :: Thusii a; -at; every; 'point bythe 
collinearity; along! it be constructed -in: 
the'space+time} a: proceduré, precisely, analogous.to, that.of. constructing. 
ardinerod: force:in |) (Fhe: authonsthen, obtains, the, 
tran$formation of the »terms;of, these 
lines, and shows that out of the lines four mutually perpendicular tubes — 


twist of its lines the internal constitution 


er pen' dicular ity ‘atid “FR ‘similarly “assbciated with thé! x7 
attempt is made to the quahti- 

ot Faraday’ tiibes ‘on’ a’ dynamical basis\tfom mininintt 
othiesés a ‘mathematical’ is outlined? Which leads to’ the 
it of the'e c fiel thedry” ‘also’ gives 
expression “to ‘the ideas ‘of “electtomagnetic Sttess)” momentum 
and flak Of energy, and’ gives ‘ani picture Of radiation: 
A is’ further ‘speculated” on,” Which’ ‘satisty the’ law ‘of 
ravitation ‘and “would identify’ ‘gravitational with! el “mass. 
1 biographical note, the chief events the life of this brilliant‘young 


| student ‘and his’ death at Beaumont Hamel in 1916 are recorded?" 
Say WE Wars stom Jon: wot GE A, 


» DISCHARGE: AND OSCILLATIONS. grit 

Three, Magnetically. Coupled , Circuits, 

Aug.,. 1922 author, haying, found, ‘slight 

rs concerning, the,,damping., coefficients, in. article .by .J 

the same. subject them jin. .the., present 


The. Effect. of Photo Material om, the, hermoe 
in, High. Vacuum, Soc. America, J. 
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ELECTRICITY AND ‘MAGNETISM 8h 
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| in ‘the’ Compound ‘vector is shown’ to foll6w’ also above-men- 
| tione ations. The geom construction ‘em in obtaining a 
to's ‘bitr: i ess) h id fix j in’ h being : 
the diréction of 'the’axes; but the orientations at the ‘point ‘Of ‘the planes 
sland ‘yz, ‘which’ the axes‘ are ‘arbitratily drawn:* Ris é six- r 
ype ya function of ‘position ‘associated ‘with two absolutely ortho- 
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valves’ ‘photoelectric! materials, | ‘gach @scbarium and strontium; and: the: 
photoelectric effect’ can’ to control the thermionicicurrent between 
filament and plate) as this tises greatly withsmall changes of lightintensity,. 
the change is Sproportional ‘to ‘the light: intensity,” ‘The: 
constriction’ of such: valves is briefly’ discussed and thejauthor states; that’ 
dlectronegative® ‘elements should be tried: which: 
and Carriers in: the Cylinder Condenser. 
Deutsch, (Ann. d. Physik, 68: 335-344, 
ionisa by, | the « linder-condenser) st le 
ngly charged by the free fons that they. 


roughly quantitative, the been underta! 
with the object, of, obtaining a more precise voltage re- 
quired to produce a luminous discharge in a gas. Ii d describes 
experiments on the luminous discharge in hydrogen, — with general 
conditions for.stability of the luminous discharge, and the effect.of tempera- _ 
ture vaniation-of the filament. , [he experimental resylts may be explained 
on the following assumptions (1), That,the luminous,glow, can ‘be obtain 
only. when conditions. in the tube.are such that, the ions, produced. 


by, the impact of electrons on. molecules of, the gas 
kathode. before ,combining,.to form neutral. molecules... Whe ave. 
ions reach. the kathode, they.,cause an in. 9 
which ‘escape from it, thus. producing: ased 
glow,is due. . (2). The potentia a the portion. 
the. kathode,,and place where, > 

iminished until. the “minimum, of Ed. (the 


e.mf.), the + 


tubes nor more than about a volt in the longest tubes measured. (3) At 
the higher pressures; idnisation occurs at regions intermediate 1 in position 
between the anode and kathode, As the pressure is diminished these 
regions récédé from the kathode until at the minimum ‘of Ed, the ionishtion 
in ‘thé immediate neighbourhood’ of the ariode. “Section IIT 
| describes the expétimiental procedure for’ hydrogen; and Sé¢tion IV ‘the’ 
estilts’ obtained, While Section ’V lis‘ devoted to’ their. discussion! The 
oltage at which the luminous discharge in hydrogen disappears in ‘tubés 
urni with heated tungsten kathodes is found to be a function of 
thie" pressure for given ‘tube, passing thfough a minimum ‘value which 
j-usually sitnple’miiltiple ‘df 'the {énisation ‘potential, 0-4 volts. 


Bes 
; 
oyes m. Chem. So i}! — 
In.a previous.atticle [see Abs. 123 (1922)] the authors, haye. described 
: some experiments..on: the obliteration of. the eristic spectra o 
| kin, tials 
Fe metals by. certain gases. The sparking poten of these gases relative 
t the hich ha 
to. air, were. determined; and it. was. found; that the gases whi a 
G erating effect .also.had.a_ hig -potentiz 
Rarkead ODpiiterating Sparking -poteniial. . 
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thé ows didsbhatke isfotnd to ibe simple 
782 Voltage Mevbury Gi Stead andiE.:G. 
CAL” PROPERTIES” AND“ 
‘of theo Dielectric | theElectromagnetic 
Spectriim of 'Unilamped Oscillations. Ki Pheodortsehick. (Phys. Zeits. 
(23) pp 3442946) 1922))+4A reference to theywork-of;Drude and 
‘the mere’ recent imvestigations:of Mobius and. Weichmann, 
by the problems involved. For 
teashting the dieleettic' coristants the-resonance method was employed, 
‘the conclusions arrived:atimay ‘be stirnmarised as followsj-- 
| The resdnance method with a tube generator is very suitable for 
‘the dielectric’ constantssin’ the »region 


waves qualitative estimate-ofathe absorption. 
‘dont ‘the: order: 10-8 does: ont: 


constant oforinyl and. isobutylalcohol, are not 
érit ‘on thé wavelength 
746, In a former paper (1922) the.aut 
defined the” effective’ ofam inductance coil, and diseu 
‘Of its existence methods .of ‘determining: it; He. 
plies his iiethod 'to' the case ‘of ‘a spital-coil; which he -tétms | 
The ‘thethods ‘ised: are franklyapproximate, 
actittate the purpose! “His method:consists in ‘first, computing — 
of Gharge off! the coil which -will-satisfy the law assumed: 
e potential distribution. Then he determines M(a), a factor pi 
integral constituting the effective capacity Cy. This isdone for three _ 
edrthed at :the:centré and‘at the gouter 
edge.’ Thé ‘electrostatic problem by the: nse ef. elliptical’ 
iftates, and ‘thé “obtained. in: terms Legendre functions. 
The renidinder is The results¢@f the; calculation 
are’ that,"‘expressedin’ capacity of ithe-coikiwhen 
earthed the whenyeatthed iat the, periphery 
it is 0-930 Kappf ; when insulated 
yadiu¥ of the ‘coil? and “Kis the’ dielectric ‘constant: of! 
fer ‘Capacities! is verified -on ‘hexagon 
where a is taken as the mean the radiz:of the, 
escribed circles, the dielectric being air. The calculated and measured | 
not ateurately than? pyf on’ ‘the difficulties 
78: “Capicity of Coils at Radio Frequéneies: 
102 (ppP261+286 g>Disc:, 287-280, 
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Velocity of Electrons in Gases! Townsend, (Phil, 
1922:)--Attention pis directed ,, to, certain 
~pretdtions by Hy +. Mayer (Jabr.j/der Radigactivitat, und, Elektronik, 1 


of resistances; (3): variation reactance; In. sases continuous. 
is used, the power source in.all the measurements described 
“being a 10-watt valve oscillator. Measurements were made of 
oflvesistande of; coils, both: of.solid and. strandedawire, 
as the frédtiéncy: was indteaged. from 500,000. cycles.) The negults 
are given in graphical form, and show that the variation does not pseu 
any simple )The-registance of yyaq also in 

as well as the increase of resistance due to the presence of neig suet 
The ‘internal ‘capacities: of waridus\coils of different,.shapes) were 


miéasured) ‘and éfferts bé thé material:of,the frame.gnibobbin en. which 


‘the of moisture, shellac,: terminal connestions,, 
‘Oi the! tesistance and! capacity.of coils» were investigated. Finally,,.aolid 
Wite and Stranded wire:are compared at various frequencies, and numerical 
dita on‘‘the: possible: resistances: obtainable,in actual, receiving 
sets. ~All the! results. graphically. 
Nets Ap pnications of Expansion. Pyrometer ,to; the, Thermal, Analysis 
of Alloys: eGhevenard:; «(Rev des Mét., 19.4 Sept. 
papér is:ia descriptive, account,,of ;apparatus developed at 
‘the Société Commentry-Fourchambault et», ille,.; The, expansion 
pyromieter df the! Abbé Nolet arid: Brongniest type has sheen considerably 
improved ty the use‘of.a nickel chromium alley as, the expanding elem: 
‘This‘is contained in a fused silica tube and the relative expansion jndigate 
‘by suitable mechanism. 
Apadifferetitial _pyrameter has also,-been made working .on, 
principle!” To specimens.of metal: identical, form, one. of the mater 
mdertest; the’ other: the standard for ,eomaparison, con dn, twe 
Eachuis bored along-its axis to take.the expanding rod of the 
pyrometer.’''The jof two.rods,jand the actual 
‘expantion of: the in tthe: standard, sample, are recorded . optically, 


Simiple“apparatus -has been: developed. to; determine the ‘of 


for! ‘the’ velocity of “ions: ori. due,,.to., electric. force. 
‘Mayer ‘applies 4:formula specifically stated iby the*anthor tojrefer to, 
fOns;'to determine: thé velocity: of.ions.of small mags. cleatrons. 
formula® given’ by ‘Lenard:is; unlikely, to, be; more correct. than , other, pri 


formulz,as:'the distribution of, velocities amongst. the. electrons, is 


p. ‘of: the! author's» formula Abs, ),.743,,.(1912) 


capatity’” inake it possible to control in, telephone. circuits 
more how telephone circuits will behave 
dificbent conditions. In.making measurements,for this puxpose.alterpating 
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direct admittance,.and;direct impedance 
are définedias the branch, constants off the partial direct:network, which 
is equivalent system, example, if terminals, 1,., 
by Ogg) and.iso/ onifarhevery of, terminals, Cog 
is thé earthed capacity: of 4iand.the direct capacity, between-l.and 2 is 
with .similar. expressions; for 1; 3: and.2,; 3..;Sumilar 
expressions ¢an«be obtained with:any numberof, terminals,and capacities; 
and direct: capacities ofan: electrical system,,with.4 given,accessible 
terminals; defined: a9: 1)/2 capacities ,which,... connected 
“between: each paii of terminals; will-be the, exact.equivalent of thesystem 
in its:external reaction.upon-any. other, electrical system; with which, itis 
associated only by conductive connections through the.accessible terminals.; 
‘thus,»in the abovesexample,).4 be; regarded, as ia, concealed branch 
point; the direct capacities between the. pairs. of) accessible. 1,2, 
‘and 3:being as stated; Im: Colpitts! bridge a double, adjustable condenser 
is: employed arranged so that by rotating a metal half cylinder.into different 
‘positions ‘with respect to two; half ‘cylinders,; coaxial; with:it, and, connected 
‘to: two opposite ‘bridge-terminals, capacity; arm 
the: bridge: ‘and«added ito,;the, adjacent. one .ag, required. The. direct 
| to be measured is placed in one of these arms, halanced, and, 
shifted to the other arm and balanced again. Another method described 
isvthatf the aull impedance bridge: It is assumed, that.an, tube 
gives invariable; :true, negative -resistance.; Three, of bridge 
iterminalseare joined: by ¥ network,..made, up.of.,twe, 
‘and>:a: negative resistance; R/2; bridge may be. given, 
employing a ¥ made up of resistances Leander 
‘Maxwell's: discharge method ,accurately, 
‘bymeans:of.a single null. 'setting,.,if, all, the gapacities, are, free. from 
‘absorption, \and,-requires; the, irreducible. ;minimuym, 
of:apparatus; Several; other:.metheds: of, d 
shielding the bridge, so that-any possible moyementjof, the obseryer.or, of 
the ‘apparatus will not affect the result, is recommended ;..and.the meagure- 
Of to OF er ban B, J. 
Forme: inf Inon-Clad Thomson ,Galvanc 
Spence. (Optical Sec. America, J..,6,,pp. 696-700,. Sept... 1922, 
dmstrument: described is a-semi-portable. .astatic, galvanometer . of high 
sensibility, has.a.remoyable core, containing coils suspended, 
System, is light, and is easily adjusted to a high sensibility. Th 
‘coils were wound on a mandrel, whose surface was shaped ip genaee 
according; to;Maxwell's expression, with, enamelled. 
of which were cut in ‘each:ofitheitwo halves of a.split, hollow, brass cylinder, 
‘with! a‘'rempvable, head, :containing,a:screw which carries,the fing quartz 
fibre, ‘to: which:the suspended magnet system/is,attached. . This core 
be‘slipped: into an axial hole bored.in a cylinder of Swedi 
‘hole through the side oftwhich ‘allows the mirror to: be 
‘magnet’ ofwatch or «clock , spring; covered with, ‘paper, ; shellacked. and 
oh -tonithe cylinder; enables the zero to. be; controlled,. and. 
‘instrument adjusted high: sensitivity. A, sensitivity, of x, 
‘amperes, withi:a petiod of by increasing the 
e@tid operating the system gt vacuo; yy. 
VOL. ‘XXVI.—A.— 1923. Re & 
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Dptical Soe? America, J.) 6) pp? Sept. the ordinary 
van’ ithe "électron stream: is produced” by a thi 
discharge, 20/000 Volts ate requited, ‘and mort- 
pottable,’ and dangerous!" ‘Theduthor has introduced'a Wehnelt kathode 
as ‘a Sotrée of the éscillograph: can’now be used at 300 to 
#00" Volts; the lowet limit only” being’ determined’ by the'\effect) of the 
electrons on the’ fudrescent / This! tube is:illustrated, and: differs 
sémewhat ‘from the usual Braun tube, details) with’ diagrams, being given 
7 _ Of ‘the focusing arrangements, the electrode ‘unit, the thermionic filament, 
the defiécting elemenits; the whichis spread-on the 
inner’ sérfat the ‘tube, & éorredtion ‘the »distortion 
caused by thé etirvatire ‘of the tube. PEGE 
he of the gas in’ thé tube the focusing 
arrangements is'dealt with’ at’ length’; “the focus is more readily obtained 
with heavy gases,’ vas’ ‘nitrogen; atgon; and ‘vapour; ‘than: with 
hydrogen! ‘and’ helium. In ‘practice | argon: is. used, since 
niet attack: tite electrodes: ‘Examples’ of the use of the tube is 
ifhistrated® forthe ‘determination ‘of the hysteresis! curve “of iron,’ the 
characteristic carve’ ‘of "a valve; ‘and ‘the modulation: of high- 
J.°6! pp.'625-628; Aug. ,1922.)+-The Nichols radio- 
netér, ‘constructed, ‘consists of a pair Of mica vanes’! fastened 
4 glas#staft with a ‘ilirror attached: for purposes’ of 
The system is Suspended by a fine ‘quartz fibre container 


pump: a pressure of 02 Hg.’ The author ‘has constructed 
in instranient in which the peridd of vibtation ‘has been reduced: from 60 
‘to about ‘secofids by reducing’ the moment ‘of inertia of the suspended 
tem. Two strips’ éf phosphér bronze ribbon 0- 13mm; wide, mm. 

tim, long, are tise! for vanes) being about ‘4 mm: ‘apart, 
‘Held by’ finely “drawn: glass" “The system: is by'a 
fine Guatitz fibré'in thick-walléd €ylindrical iron chathber. 
btained is equal to that of a Bi-Sb, Bi-Sn sherlanitie Oo 20 junctions 
‘and 6 mri? reckiving'surfate in series with a low'resistance: tit 
etér of Sénsitivity 3x 'artips., and" is: Superior ‘to instrument 
“beitig “fee ‘from’ Zero @rift“arid fuctadtions.© The-iristrument- has-been 
vec ‘By "the author it thé study of some: spectra. 


RNATING" CURRENTS AND? MAGNETISM: 


fi 


OT he Relation between” Hysteresis: 
‘atid T. M. CG. Lance: pp. 351-352. | 
iH, is the B,° the maximum induction 
‘the fatio 9B) IK thas been found, for any one material, 
with ‘thé Gependénce of made of stampings 
grade transférmer iron was investigated: Hysteresis loops: were 
thé Values of K plotted against ‘B,,. The relation | 
20-66 + 0-000032 B,, (K = By, 20000! |The 
VOL, XXVI.—a.— 1923. 
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Yous influenced. by‘\the «methdd -employedii: 
forstalloy and by bythe 
slow éycle method arid: theirown ‘observations:‘on :transformer <item 
the The relation ‘obtained’ is =:0-67 +°0- 
Findlly obtained “by ‘ballistic methods: by: 
different’ imagiretio” materials’ (cast iron? cobalt, etc.):i ate: 

tréated relation ‘being K = 0567. 00000345 The 
atithiors are ‘of opinion ‘that ‘if ‘magnetic materials: of widely .diftering 
es ‘ate dealt with in the same form! and subjected the'slow! cycle. 
méthod of ‘magretisation, ‘then ‘réhition between and Bj is: 
possible. “The “practical application” of such’ generab' equation -to the 
calculation’ ‘of ‘hysteresislosses ‘and — force under: specified: 


Magnetic: an wd rtificial:’ Magnetic 08 
(Phys: pp. 346-847, «Sept; criticisth 
of 'Goldhanitier’s ' 2326! (1922)) fot the permeability -of 

a ‘space ‘partially occupied ‘bysteel Balls, «The observed jincréase of pers 
meability with inerease’of field from'100 to '34 1 sgauss:is ‘in: contradiction’ 
to’ the calculated decrease; and it’ is: doubtful whether a valwe calculated 
from ‘Landolt’s: tables satisfactory. An: experimenital 

Enfluenceof Quantities of iven on the Susceptibility of\Diamag- 
netic Eléments. Privoldy: (Anni Physik, 
Aug: a previous paper 340 (1919)} the author; has de- 
scribed: measurements ‘of the susceptibility of a nunibert of: elements witha 
view to'testing the theory of'Gans according to which the principal moments 
of inertia of the magneton ican’ ‘be calculated: from) “kndwledge/of) the 
dependericeof the susceptibility on: field | strength: :<The experimental 
data for Au were used to evaluate these constants, bubthe-values deduced 
ate gréatér. than those obtained by methods based ‘on different- principles. 
In addition,’ the ‘data lead to the unsatisfactory resudti that the number 
of magrietons: is smaller than’ the number of! atoms*peb gram atom»:\;The 
messirements of the susceptibility of Au been repeated, but stib> 
stantially''the! same results obtained) ‘The presonce>of small iquamtities 
of'iron in other elements: investigated will have a decided effect: omithe 
results,'and this will depend whether the iron is held in combinationior 
is present as a mixture. To elucidate this effect the author describes 
measuréments of the susceptibility of alloys of Ag andZn with: Fe, . Using 
the finest'jewellet’s silver (6-12. parts ‘of found +0 be 
patdniagnetic in weak fields. | Puresilver, ftom this, 
hada ‘constant stsceptibility up! to the ‘maximum ‘field used ‘(4000 
Casting’this silver either‘in the air‘or in'an atmospliere of N has noserisibile 
influence én the magnitude of: ‘the susceptibility! 
experiments were ‘performed ' starting’ with! pilre diver aad 
adding itor! the case’sof Zri4e ‘dlloys,, where) mixed crystalssare 
fotmied}the presence of iron ‘has’a sthaller effect ‘the: susceptibility: 
The results for small additions agree with those obtained by Lehmann 
_ (up to 1-23 parts per 1000) [Abs. 652 (1922)). For greater iron content 
(3-59 and 10-07 per 1000) the author cbtained a positive susceptibility. 
This is contrary to Lehmann’s investigations, but is possibly due to the 
different mode of preparation. 
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Applications the Heterodyne' Beat Methodito: Physical Measures: 
ménts:) (Phils Mag.44: pp. 479-501, 
complete acconnt:is given: of the method and.results published pre-.. 
Paper [see The precautions for;attaining, steadi-. 
Of the:beat:note.are detailed, and. it'was found, that the 
of the General Electric Cociwas suited. for this object, eddy-. 
cuttent, effect: imithe substance under test was examined,.and the cl 
ini thé: beat :hote ‘was! noted when wires of :different, conductivity. were. 
placedvwithin the one of the-determining factors 
ini the frequéhcy-of:the oscillations:in: the circuit, The effect of ‘the eddy. 
 eutrents in) the »testsmaterial »was found ;be negligible... (The theory, 
and resuits-of the: -method:as applied tothe determination, of the magnetic. 
189 Period \(Interval) Lervestvial: Chree. 
(Reyii Proc: pp. 368-391, Ang. 1, 1922. 27-day, interval 
has by the:author in several previous papers,- but.the. 
present is<based ion two seties ofi data, extending overa much 
time) and! consisting of:(a) international ‘‘ character.’ figures for 15. years. 
(1906: t0:1920)cand idaily sanges' in the Kew. declination curves for, 42 
yeats «(18658 to 11900;,omitting 1874)... In both. ,cases.. the; criterion, of, 
distutbance adopted is the difference of the individual.from the coxrespond-. 
ing mean monthly values. The period is found not only in disturbed days 
Kew data, days of largest range). but.also in quiet days: (or 
daiys least Itsength: appears ite ibe slightly over..27 days. 
mean? atinual; values; ‘low: sun-spot frequency and low sun- 
‘spat: both .conducive’ ‘to: its development; but; there no. 
inidication. of any variation in its length associated with variations. in, these 
quantities»! The.27-day :interval:is. found throughout the year and there. 
is no.evidence any seasonal variation ini its:length or! inthe, 
-day.interval is held; as’ a.result of this investigation, to, be. just 
characteristic of the quiet as of the disturbed days, and. the; view 
is taken:that:the difference between magnetic disturbance. and magnetic 
edlm jonly.jamounts :to irregularity constantly .operating solar .dis- 
charges:whose source..is»not confined.to sun-spots,; latter,may. be 
either | of special 
Activity in Terrestrial; Magnetism: and the; 
of the Sun:: G«\Angenheister, ((Terrest.. Magn, 67-79, March- 
Junie ,:1922.)---A more. in, support; .of ‘the, hypothesis. .pre- 
viously (advanced: [see Abs. 1725 :(1922)] that the greater magnetic storms, 
which» exhibit! a periodicity of approximately, 30.days, arise from, deep- 
seated distuxbances:in the sun. which -may: persist fora period. of..years,, 
whereag thes 27-day: periodicity in smaller disturbances quiet times, 
imvestigated lyy:Chree:{see preceding Abs.) is associated with more transi- 
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CHEMICAL PHYSIOSTAND. BUROURO-CHEMISTRY. 


“CHEMICAL: PHYSICS: AND ELECTRO-GHEMISDRY. 


recalled that, the mein so-called, physical 
theories adsorption. been. deyeloped,.by. Gibba, 
the; Jd Milner,;, Lewis 
Donnan Barker, ,and,on. side Exeundlich, .who 
adopts .the: standpoint of, Gilbs; that,adsorption,.is due. decrease in, 
surface | tension, ,,Aathenius ;adduees, evidence of .the ate 
fixed per,unit;area .of surface, Kataphoretic: and | ele¢tro-endosmotic 
experiments) idea.of the relative,.adsorption ofboth 
ions.»,;The electrical change helps to.peptise the;adsorbent, and a.quapti- 
tativeideayof the adgorption ;of.ions , formed, from. peptisation by, 
electrolytes,.,,A criticism, is given of, the ; different, theories, which. 
been; put :fonward. to, account. for..the following nol 


or, complex. organig, dons, the charge. 
value; becomes, reversed in sign, apd again reaches a, second. maximum, 
after, which, it falls slowly... () H:,and,QH;,ions behave, 
that, they.,impart,to,the; surface) a.charge, of, the, same, sign, as, they 
(4), Theories, regarding. the, exchange of ions. 
of, elects forces in,,the adsorption,of ions. {f)..Exchange 
bases soili,and soil-activity.« its relation 
to, permeability of membranes and negative, osmosis. 
Organic..A cids and their Ethereal Salts in Liquid-Vapour I ber faces. H..E 
King and R. W. Wampler. (Am. Chem. Soc., J. 44. pp. 1894-1 02, 
the..case of, ¢olutions, of, different, concentratiops. of 
organic, acids and.,esters; measurements were made,of yadsprption, . by 
means..of the. Gibbs. equation and, of,surface. tension by, a drep-weight 
appasatus.,;The surface..adsorption, of. the dibasic, tobe 
less than: that to ingnease., with ,the, carbon 


content, though, the increase; is, not regular,for each,carbon, atom added 


The, presence .of hydroxyl group, raises surface 
tension as. shown,by malic and, of, which, gives 
negative..adsorption. ;.Esters, are, adsorbed, more,than, acids,, 
replacement of group by, the group. +.0, 

The cesults. are,,inj accordance; with. the, theory, that the, polar. OF 
agtiveend. of the molecule.is.turned, towards the. interior, of the liquid, 
the slightly, polar, group projecting up to and. the 
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lysis, in accordance with this theory, is also to be attributed to capillarity, 
ey, through adsorption, increased concentration of the reactants — 


ep fortntila' fe adsorption is:xpm = 
t ‘the’ , m. thie! OF atisorbing 
ahd units tiséd.'’ TActording ' to is: 
than’ 1, genéially between and 0-6!) and Boswell and’ Dickson 
have’showh that when’ arsenidus ‘acid is adsorbed by ferie hydroxide 1pm 
With decreasing Value! Bein’ ‘about 
found 1 dyes in ‘very solutions adsorbed 
by cotton fibres. Ritzel found” for the adsorption-of 
1, the addition of a trate Gi théritim! prevented: 
of Brown deduces that; ‘if it is accepted that! UX Th 
are Néparable? by adsorption: ‘the valiie ‘of With 
concentration Of the element dtomic 00,’ 
if it’ remained equal‘ “iheréading concentration’ would’ not Alter-the 
ratid'of the amount of adsorbéd'to’ thet solution. The adsorp: 
tion’ of from ‘a'' sohition ‘of ‘acetate,’ containing no 
thoviliin; by basié fertic’ avetate was’ measured! by meahs ‘6f its ‘activity: 
The méastrembnts were repeated with solutions of the saiié voriventration; 
to whith small. amounts ofthorium’ had added:\' “A ‘graph: was™pre- 
ated, with log x/m as’ ordinates ‘anid ‘log’ is 
-entration of ‘element '*“aténtic® 902" that in the 
-_absente’ Of “thorium, “and ‘with? ‘small quantities of the ‘same! 
but! ‘with’ ‘incteasing ‘coneétitration diminishes” 
law is Strictly trie over the'region! where = 1.’ ‘Phe ‘fall in’ the’valhie 
of ‘the exponent: with increasing’-concentration’ in‘ gerieral' agreement 
Langmuir’s theoretical deductions: the “adsorptiofi gases at 
solid’ ‘surfaces. “It is inttendedto ‘carry out similar ‘experiments with 
Surfaces Of Known’ area, and to invéstigate’the part of the ‘curve the 
dlubility limit. Su¢hminute: quantities of fadioactive substances<can 
be measured that it has become possible to study adsorption at the most 
interesting stage, ‘when ‘the first’ tayer ‘of atéms* ‘or molecules ‘is: Being 
to 94) Experimental Attempts to Devompose Tungsten at! H 
opp. 
1894, Sept), 1922.)“-The! secotidary’ cirouit “oF was 
fected large’ condenser;one*side leading through 
‘Kathiode’ rectifier: The discharge ‘circuit led! from two sides 
of the condenser spatk ‘gap ‘two brass spheres 
and throtigh tungsten avire‘of' 0+035-mm. ‘diam cm! long which 
betweeh: electrodes’ of thicker ‘tungsten ‘wire mounted, by 
spherical’ vessel ‘of strorig ‘Pyrex 
coh taiiéd ‘smaller ‘side with sedleddin electrode: 
‘This; together! with vine of the dther electrodes which’ was’ usdd* as ‘the 
termindl) 'sérved ‘for ‘the ‘spevttuscopie “examination ofthe’ gas 
the first’ seties OF the bulb: was évactated 
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the of: dusts solid>iredidue was atiy! instante 
tient disclosed the’ presence of traces of mercury (attributable to back 
diffusion from the pump)-and:a marked: yellow line of helium; together 
with Other have nob yet Beeridentified): Both hydtégen 
Rutherford that)-by the bombardment of! 
of! 4690996) onived visterm tot 
Berle’ “experintonts; the: vessel: was filled swith” 
puifified “car “the gas} by othe explosion "was. 
by absorbing the Contents the vessePby solution of potash: 
‘resitiwal ‘gus “thud Yobtaitied amounted? 1/01 fora wite vf 
ddtomposition this weight/of tangsteri being estimated t6‘amount 
4b :The gus yet ‘beet completely analysed!) -The absenée 
ite i appreciable amount of carbon monoxide was demonstrated, and 
have ‘shown ‘that the gas produced’ could ‘not ‘be attributed to 
fort‘ of contamination) The temperature: attained by the explésion 
PRysiquey ¥8. ‘pp: The ogrowtly "of ot 
rapid in violet light than inthe dark.>» In‘dddition, 
fatiations df short wavelletigth incredse ‘the intensity of ‘adsorption ‘of 
“bY ‘prains “of gum mastic, whilst radiations of “long wave-length 
adsorption. of intermediate wave-length ‘are 
and these exhibit “a of Absorption ‘by ithe: colloidal | 
(pp. 07208 “Arig! °25; Fronv the atomic 
amd specific \grawities: of elements; the“ specific 
gravities anid formation of- several common” moleculesp are 
‘thé relative vohiitiés of the elements whieh ire combination 
the*heat of formation of element when! combiningto form 
results ‘thas ‘obtained show’ that the ‘heat of* formation 
Of att element ‘is’ proportional: to) the product of ‘the atomic ‘weight arid 
dhe! Of “the ‘calculated ‘results°dd the 
Observed “values* by more ‘than per Centxéxcept cases ‘which 
explainable inaccuracy ‘the! cheats: ‘of 
formation. 
Treatméntof, the (<Possible , 
from Hydtogen: Roe (Am. Chem) 
‘equation «iso tréeated-thermodynamically 
‘as tepresenting’a chemical reaction, butias‘being accompanied by:adectease 
Of mass: By as egmbindtion of-tie older treatment with therrelationships 


of relativity, expressions ate successively developed 
Yor the-Heat) ‘entropy change,’ free! energy: change, andéquilibrium:.of the 
réaction) “and is tatrived vat 8 
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400. The of thi Sise-af Colloid Particles upon the Adsorpiion 


‘The conflict between this coriclusidniand the of daydrogen 
and solar, and stellar conditions,is; discussed. ., 


Determination of the Space,Group, of Gubig: 


{Ams: Seio: PP: “76-187; 4a few 


a particular-crystal: should, be assigned,on :the basis-of direst 


experimental 
_ evidence. For crystals having any atoms of appreciable,, scattering 


power in general positions, criteria. are, now established for, agcertaining 
from ;studies of, Laue phot othe space,group te which.a crystal 
of: the:cubic system. belangs,, of, the space groups. give diffraction 
effects different from those; given, by, any,ethergroups and ibence,in the 

cases: of crystals assignable to any of these unique spaceigroups,-a method 
is .provided of: defining completely crystal. 


the: older methods, ‘such vet oft 


Inhibition: Period sin the Separation.of Emulsions... 


Nugent, 9(Faraday, pp. 703-707. 708,,,;May,, 
1922,)+-Concentrated emulsions of 50% (by’)volume) ,of jbenzene, in 


‘water were made using 0-1 % or more of gelatine as a stabiliser. The 


6f.sodium increases with ‘time, which con: 
tinuous in the, 08; the-system. ;, For, any. given,concen- 
ibi period; time_tag, 


the’ is. proportional to the time elapsing.. between 


the actual preparation of the emulsion and the addition of the alkali. 
With gelatin solution, thetequation to, the.curveshowing the relation 
between the age of an emulsion and the inhibition. period is, X= 30-1 
where» X»is the inhibition; period;.and y, the age.of emulsion. With 

values. converges towards..a limiting, value. known, as 


‘increasing 

“‘dimiting: inhibition \period which inereases.in;.a, linear manner 
with increasing contentief gelatin. The inhibition,.period is..considered 
‘to bera measure of the amount.or thickness of gelatin adsorbed,.,and 


the age ofthe emulsion as the time, required to; produce a given; amount 


of; adsorption; while the: limiting, imhibition; period, represents the, final 
equilibrium quantity adsorbed,-from the,,corresponding concentrations 


‘of gelatin im the -bulk of continuous phases. 


of Electrolytes)“ D. “Murray»\ (PhihsMag) chug., 
ofthe: size and) unifonmityi of colloid particles upon 


‘the adsorption of ‘eléctrolytes is measured by the minitial concentration 


of the latter for coagulation. Particles; of gumi. mastic were prepared of 
ofhydrochioric “acid followed: by centrifuging; redispersing the. presipitate 


water/andidialysing to:remove the last: traces of acid. The density.of 
the particles the csolntion wasdetermined. with mopylmometer; 
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number ‘of iparticles was: counted: by. -meansrofjan/ ultraxmicroseppe with 

cardioid icondenser. » A: small vohume ofthe solution diluted: 
to a definite degree'so'that about: 4:particles appeared the field: of 
Thevinterfacial surface 4s represented-by mean! 
radius’ of the: particles ‘calculated from the above data: 
of “particles <volumers Blettrolytes ‘of different »coneentrations: 
were added ‘tothe mastic sélutions; and the time 
of large ‘flocks leaving: ‘the. medium With dibute? solutions: 
the point lof complete coagulation was: found to bei determined: 
the solution constant after standing: 48 shours:: 


| orm’ Thou; appears 
| tioned by ‘thé’ aimotitit of interfacial surface’ 
the minimal of “elettrolyté highér for ‘small’ 
thati ‘for large.” "This is'explainied’ by ‘the viéw that the’ otitital 

8 'i§ Tower’ with ‘emailer ‘than ‘with’ particles: 


Greenwood. (Faraday Trans. 17! pp! 681-687 Disé,°687, May, 
1922,}--This is an of investigations made on,cast,and. hampered 
cadmium, to determine.the, and, anneal, 
-25 Ph) cast, and the cast and 


‘ing. Tests made on. ingots (00+ 
constant for. the 


3 


metal. indicated ad 


‘sive, ic investiga of. the structure. showed. Ay 
refin vary temperatures cadmium 
of spontaneous annealing... On the other, hand chill-cast cadmium. 
undergoes. spontaneous recrystallisation at ordinary, temperatures, without 
cold working. The author, concludes th 
were dealt ng suppresses, 


sation mand ards indicatecthe 
--allotropic change-p ab 60°C. t cadmium. exhibits: spon- 


taneons reorystallisation. after ‘about 12. days, indicating im<athe Jight of 
‘Smits’; theory of allotropy:a.gradual change! from to»Cd,, 
‘Modifications .being mutually soluble state — 
‘Tectystallisation takes place; in, the stable;iform. From: hardness deters 
3 jminations!Cd, appears to. be stable between:20° C.zowhilst 
 Qdyisstable between 65°,C.and: 140° C,+-the highest temperature! observed: 
The paper is well) illustrated)-with curves ‘of hardness, /tempetature; 
-and time; and’ microphotographs are‘ given. Wey) 
Metalikundé) i142 pp.’ | June, 192200 From ‘the 
is placed in hydrochloric acid, hydrogens! 
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anil thei temperature of) the acid! rises to'50°: and more: withini a period 
which «depends ‘the speci« 
thet liblm: making!the testrinal@.% with! 5 g. of ametal; the author. 
cleams itheianetal first: dm canstic) soda; which. removes the ‘surface 
film: of oxide and:rolled-in impurities {iron;-oil): <A teniperature maximuti 
a: few ominutes when ‘the:\métal is impure, ior withia 
30:cminutes cand «moré::when pure.:/The experiments sare; made: at*20°,. 
amd) theirate jof itemiperature: rise! 20). im: deg: mintte ranges 
from: aidittie: above: @:up 20°%and more: A classification! of ‘technical 
aluminiam»and :its ialloys: ‘based upon proposed. The: alloys 
| Alloys.of Low, Melting-Roints 
tallkunde, pp. June,, 1922 
tests, are made ‘with, 40 gt, of, material dilatometer, after  Wiir- 
d. Keller, which, is not described in, detail. . The alloy 
gave #,sharp maximum, expansion.at 183:8° and again at,220° (smaller 


, especi at re e € 

of SngBis). The alloy a curve with a 
minimnm at,.94,9°, followed.,by a,sharp maximum, at 
tinned tescontract, Kept; at 185°, for 12 days: Bs 


Density of Metal'ana ‘Alloys anit L 
|’ Show’ tia the Specific Volurtie antimony increases 
01607" the" temperature "tises “from 708° 
aiid iso catiséd owitig t0'the high vapo 
afid thé ‘atlhesion of bubbles’; “he rose from’ 188: “690° t6 01607 
tHe of ‘Smaller’ it” would” be 
rés compa “or CugSb; ‘seem 
chemical’ erties: ‘alldys is; 
to’ thie” obticeritration, com ound 
Rapid Calculation of Theoretical Maximum 
Brown; .(Chent. and Met: 497-500; ‘Sept. 1922.» Revised 
paper read before’ Am. Chem! method: is described 
for developed’ by ‘chemical 
reactions’ (such ‘as'those duritig::the combustion’ of fuebor the detonation 
using an‘‘eqiiation of the:form Q == in whith 
the; heat of reaction;.a ~+--bt:the ‘specific: heat ofthe products, and 
¢| thé wemperature attained. ;Systems are devised for: the: convenitnt: 
evaluation: of ¢:from the quadratic equation by means of algebraic methods, 
slidesrule} chart... (No. allowance:is\ma@e for 
the schangin®) reaction: or! the displacement of equilibrium | with 
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Perrin:: (Pataday Soc! ;:Traus! ‘17. 
646-572, May, vanced by the author 104 
(1929)], some of: whose conclusiohs were arrived ati byiLewis 
is developed further, ahd‘ 
atoms: and: the; phenomena ‘of ‘radio-activity: >The “other! subjects 
y dealt with imtheir' relation to: the: itheory 7 
of ‘reaction’; independente’ of the life dissdciable «molectleon the 
frequency" ofthe: collisions ; “probable iaction of radiation'})tdtito- 
metism; spontaneously transformable +: multiple-tauto+ 
dissociation; law of mass action’; formula of Arrhenius :'Planck’s 
law p quanta’ and: Bohr’s*law photochemicat sensitiveness ; -edntinuity 
of the ‘absorption-and ‘emission: radiation; “transformation! ofthe 
efiergy of radiation’ into energy of agitation vice !versa }/intervent 
tidh of collisions in reactions’; “action of the corpuscular: radiations.“ The 
phehomend “of photochemistry,’ luminescence): und: organic: flaerescence 
are referred ‘to in’ experimental verification’ of’ thé theory; and: a’ number 
of: ‘Objections: to: the theory are critically examined) Pi 
Radiation Hypothesis of Chemicat Redttivity and'some of its: Appli- 
cations) M. Lewis): (Pataday' Soc’; pp: 
1922.)—-The ‘author’s’ radiation’ hypothesis'\of chemical change,’ based 
on Planck's quantuin theory,’ is applied: to thé explanation of ithe mode 
in which the energy ‘hecessary>for chemical charge, ‘catalytic: and !in 
non-catalytic’ processes; 48 communicated to the) reactant ‘unit fAbs: 814 
(1919);° 466-(1920),' 1206 °(1922)).) Criticisms which havé'been advanced 
(i): ‘Chemical (2) Mdechanisme of the. 
Attion. of Platinum «in. the, Reactions: 2CO = 2CO, and, 2H», 
= 2H,0. ». dangmuir,. ; (Farada Soc. 607-654; 
Dise;;: 665-675; May,»01922.)—A summary is. given of, the evidence|for 
the existence :of::very stable ‘adsorbed. films solid; surfaces; the 
monomolecular nature. of these; films and for, the,tendenoyof the mole: 
cules. to:be: oriented.on.the surfaces., The mechanism. of adsorption, and 
When mixtures of carbon monoxide oxygen*at pressures up to’ 
bars (0-1 mm.) are: brought: intocontact\,with:a smeoth 
platititim .surface’ati 500°+700°'K.,. they react vabarate ta 
the: partial pressure of the! oxygen: and: inversely': proportional::to 
of ‘the ‘monoxide: The) velocity of: reaction «increases + thie 
temperature-—about 1>6-fold 10° ‘at 600°. 2iWith:platinum at 750° 
1060° Ki. ‘the velocity is practically, independent of ‘the: temperature; /bting 
limited largely ‘by: the: rate ‘at: whichthe:igases cam ‘come’ itite contact 
with: the ‘surface, With: excess of oxygen» 
to! the’ pressure-of monoxide; whilst: with ‘excess of monoxide, the rate. is 
proportional to the pressure of the» oxygens 
A theoretical quantitative analysis of the results indicates ‘that every. 
oxygen molecalé which strikes. a:.clean:. platinum Surface: condenses. 
sitigle. atéms combined: with iseparate. Platinum: atems.isol firmly, that 
even at :1500° K. evaporation of the inappreciable, ‘Such 
adsorbed oxygen‘atoms’are so.attive that:évery-carbon monoxide molecule 
Striking them reacts to form dioxide. All monoxide molecules striking 
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cleam platinum surface coudenséj being held. by chemical anion between 
the {carbon :atom: arid two» platibum atoms. Thus, ’an adsorbed ‘film. of 
miénoxide consists monomolecular iayer of oriented molecules, whieh, 
however, ‘evaporate appreciably at 600? KK. Owing /te;their orientation 
these! molecules aré chemically: very: inert towards oxygen, and at;600° K. 
molecule 1014 which) strike surface, 

séacts:with the monoxide. Thetheat of evaporation of adsorbed monoxide 
gram-mok;iand at! 700° with-ai pressure of; 
monoxide;atJeast ohe-half-ofthe platinum surface is covered with adsorbed 
in thedow-temperature:range the surface is almost: completely 
‘covered: by aanonoxide:film; and the: reaction oceurs,only when monoxide 
molecules strike oxygen atoms: which have become adsorbed in: the spaces 
left waeant'sby the: evaporation: of monoxide molecules,:.In the, high- 
‘tétiperature itange: the surface(is: nearly covered with: oxygen when this 
im excess} and:the reaction velocity is'then limited by ithe rate at: which 
themonoxide strikes the surface: With excess of: monoxide the surface 
is latgély bare and the: ateaction; velocity is dimited: by/the: rate: at,which 
‘the oxygen strikes the surface, as every oxygen molecule remains on 
thecsurface. im«atomic; condition: until struck bya 


low temperatures (300°-600° K .) somewhaterratic results ane obtained 


forthe reaction! velocity withimixtures of hydrogen andoxygen, asthe | 
abs the prévions' treatment of the platinum. When: the 
latteris relatively: inactive, the ‘results: are similar: to:those, obtained: with 
carbon! ‘monoxide oxygen,| the velocity, being approximately 
‘portional directly to the pressure: of) the oxygen’ and inversely; toi that 
“Of the’ hydrogen. #t high temperatures! (700°-1000°.K.) the results 
correspond closely with those given by monoxide, the hydrogen having 
the same” functionas the latter; at these temperatures the reaction is 
not sensitive to the “previous treitment: of the platinum; :\These results 
adsorbed oxygen ‘atoms are‘thighly'réactive towards 
hydrogen; every collision ‘between a hydrogen molecule and. an adsorbed 
oxygen 'atom’résulting in contbitiation. ‘Under certain conditions:adsorbed 
 hyd#egen’ atoms’ are telatively inactive towdtds oxygen molecules, ‘but 
platinum: canbe ‘brought'into a condition which enables the adsorbed 
hydrogen’ ‘to ‘react ‘with adsorbed: 
in adjacent spaces on the surface. orp 
Induced Reactions : and Negative Catalysis:; Ny: R, and 
NooMittra; © (Faraday: Soc:, Trans. 17: :1922;)-— 


phenomenon: of;the-induction .of:a.reaction by a:second ‘reaction is 


shown! experimentally::to be: of: general occurrence.’ . Oxidation reactions 
exhibit negative'‘catalysis when catalyst: tends readily. to ‘undergo 
‘@xiddtion;‘and)the negative catalysis appears to depend on the: formation 
the vatious cases of induced 
 Feattions| “appears: to: indicate that:one chemical change should, induce 
another chethical change: of the same. type, experimental 


Arrhenius, R. Dhar, Perrin, W.-C. M.: Lewis. 
Faraday’ Soc.) Trans: ‘6984606, May, 1922.)—Discussion on «papers 
contributed: by: Perrin, Lewis) Baly, ‘and: Lowry 106,207, 
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‘molec lar action may actually be formulated as one in whi 


(Faraday Soc.,i Trans.7. pp. 588+505;(May;; ofithe 
fdlldwitig three assumptions, which differ 
is possible to formulate a theory of absorption of energy : (1) It is as- 
sumed first that an:elementary. atom is cheracterised not: freeepariod 
ofwabratidh, ‘but by:a definite assodiated. withia)specific 


physicalschange in>the atom, isuch as: the.shiftvof arr 
orbit to another: ion «this. assumption an. dtom can: gain ior dose, energy 


eleméntary atomic quantum of energy. 
(2) Phat ithe :physicalothange: in: the: atom: occupies a-definite; period,,of 


which: is the. same: for alli atoms, the atom, then: becoming capable 


Ofiabserbing:or radiating{ the 


elemehtary quanta) of) allothe:known, atonts are integral multiples 


fundaniental unit, which is: possibly, ‘elementary 2 quantum, ofthe 
hydrogen atom, 
Phe deductions made from these thtee,assumptions:lead 


theory: of:cherhical teaction/diflering from the :better. known theories, in 


the éssentiab fact that it doesnot rest on ‘basis: of monochromatic radia- 


tion.: |The existence isi established of simple integral:relationships, between 
the. various molecule,and of: the combination 
of ithese frequencies to: form. frequencies within the: ab 


bands'; ‘these «relationships -have- all! been observed.) 


consetiitive phases differing in enetgy.content quantum 
of: erlergy::;: Each phase is characterised: by.-itsiown phase, quantum; and 


phase frequency, and:is endowed: with) its.own specific reactivity, anda 
molecule: must beobrought into: ithe-appropriate: phase’ before ‘it, can take 
part)im’ aj reaction. Since a molecule in the free state,.exists in, a'more 
condensed phase than the one desired, it is necessary to supply energy 


to ‘produce the change. of phase’; ’such. increment, of.energy is exactly 
equalit one Gr more molecular: quarta, the srumber! depending ‘on, the 
difference: | 


between the initial and:reactive. phases. The energy may 


gained by theimolecule on exposure. to. radiation. of ifrequency. equal. to 
its; atomic, intra-molécular,: or phase frequency. Changes, of| phase ;pro- 


duced: by heat:and by light have: frequently:been observed.: The effect 
of temperature is dué'to the sutamatiion within the. molecule ofan integral 


number! of atomic): or) intra:moleculat quanta ‘to (give the one.or,,more 


molecular quanta: required. When. the: phase .change is :produced -by 
the absorption: ofa: phase quantum, the balance: of -energyhever: that 
réequired:is radiated fluorescence.or phosphorescence. »Ehelingrement 


efienergy may: be supplied. by:a material catalyst which'forms an.addition 


complex: with'the molecnle. ‘Within this:complex one or more.moleonlar 
qitanta given: the: reactant molecule the catalyst: molecule, 


the former! passing imto a less'condensed, the latter into a:more;condensed 
Phase: Experimental: evidence: in othis» is, mentioned, 


on errin’s radiation I 
and e valid ry of th 


popnesis 
e assumption at. 


"molecules are involved. The only’ cases of monomolecular actions quoted 
‘VOL. XXVI.—A.—1923. 
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ABSTRACTS) 


by do db hot ‘thibe thet 
likely: ‘type! ave ithosein “which the. aid: radiation 
the. om onséntration 
Recent Indicators) Baker and! LF ,.Davidson, 
(Phot absorption: curves ateogivéen 
the newer indicators at |their extreme ranges’ and in somne 
cases in ‘an “Snitermediate “Very slight changestin <hydtogenvion 


concentration produce: an‘extraordinary on:ithe ‘abserpition, 
with bromocresd] purple a minute! trace of alkali: completély:thanges 


the of the The'same isthe with 

bromoéthymol blue; with which'an alkali in presence: of !a buffer salt :pro> 

dtibes slight intetmediate ‘changes: doit 


at the Boundaty between a’ Liquid and a Gas; A. 


(Phil: Mag.244. pp.'386+395, continuation 
of work {eee ‘Abs: the-author tinvestigated thie 
'sniall:spherés of air 'immétsed>in anvaqueous Bolution 
of thorium: nitrate: ‘The sphéres become® pdsitivelyicharged imsolutiors — 


6f the as ‘dilute «as: 8 crnormal. in| ‘the 
neighbourhood of sphere initially) negatively charged 
becoities ‘positively:'charged the: spheré>decréases in /size. 
A ‘sphere of air:immersed in’ colloidal thorium ‘hydroxide becomes’ likewise 
positively charged) and’ the same reversal: of sign°of ‘the’ charge,is:shown 
as‘ the bibble decreases is’st that: the reversal of:sign 
affords evidenc®of a relation: between ‘the! curvature /of the: surfacesand 
Thee -Sdlutivic of: Alkaline with a 
Lead Anode; Hy Jeffery, (Faraday ‘Soe! Trans: pp: 709723) 
May; ‘¥922.)>An‘ investigation made ofthe reactions’ which»occtur 


during’ ‘the electrolysis of sdlutions” of sodium) nitrite when! using»lead 


anodés\The cell consisted of'aglass’dish inside which’ was ‘a porous: pot 
conitaifing a'kathode of smooth platinum) ‘The anode of-an>area 
‘60 and ‘bent into cylindrical: form. © The current-employed 
Varied °099 “to :0-77 > The ‘lead dissolved at the! ariodepform-— 
ifig acomplex which gave a bright orangé bolour'to'the anolyte: :Measure: 
Merits made of the potential difference between andde:and solution:showed 
that'the'degree of dissociation of the complew was very’ smalk 
No! appreciable change of :potential»was brought‘about by \varyingthe 
current-density or the concentration ‘of ‘lead in the:electrolyte; and only 
‘effect’ was obtained’ by adding ‘sodium ‘nitrate:and varying ‘the 


‘eoncentration ‘of nitrite: no case’was the concentration: of: plumbous 


ion stifficient to cause “deposition!of lead ont ‘the! ‘kathode:; “From the 


inflttence of varying concentrations of NO3 and Pb’ ions on the potential 


the complex formed is of the composition 
‘which separates ‘the ane he * oni¢ comple 
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